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A breakdown 
in communications. 


The teenage years are a time of upheaval, a time of 
physical and emotional transition when sensitive, 
knowledgeable guidance is needed and yet the yearn- 
ing for independence of thought and action is at its 
strongest. Likewise, adolescence is traditionally a time 

ewhen communications with adults are, generally, dif- 
ficult at best. 

Todays prevalent teenage sexual activity, without 
apparent regard for consequences, is stark evidence of 
broad-scale breakdowns in communication. Somehow, 
for whatever reasons, the message is simply not getting 
across. Why else would an estimated one million teen- 
agers become pregnant in 1978?! Why else would 70% 
of sexually active teenage women not use contra- 
ceptives routinely’ and, in many cases, “think that they 
couldnt become pregnant”?> Why, very simply, is there 
so much sexual activity and yet so little knowledge about 
contraception, pregnancy, and sexual responsibilitv? 

The reasons, no doubt, are many and varied. Still, this 
ominous trend must be reversed. Today, the doctors 
office seems a likely place to begin. For here, knowl- 
edgeable counseling, coupled with compassion and 
reassurance, can make a meaningful impact on the 
teenage patient. 

When contraception is indicated, the selection of 
a sub-50 mcg oral contraceptive, like Brevicon, may be 
a sound choice for many younger patients. Brevicon 
offers a rate of efficacy comparable to higher dose 
formulations and a well-accepted rate of menstrual 
irregularities. (Cycle incidence of breakthrough bleed- 
ing and amenorrhea is 5.1% and 1.096, respectively. 
Dropout rate due to menstrual irregularities is only 
3.4% during the critical first three cycles.)* 

There are no easy answers. A contraceptive won't halt 
the teenage pregnancy epidemic by itself. Along with 
improved communication, however, it can play an 
important role. 
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Make plans now to attend 


Adolescent Sexuality: 
Clinical Challenge of the Transitional Years 


a nationwide symposium * live, closed-circuit telecast * to 10 major cities 
March 26, 1980 


Details available through your Syntex representative 


Tablets Me 
D. i. National Center for Health Statistics 


A ® a 
Brevicon &-. 2. Zelnick, M and Kantner, JF: Family Planning Perspectives 
(norethindrone 0.5 mg > 9(2), 1977 7 
"n marie mg) u-— | 3. Shah, E, Zelnick, M and Kantner, JF: Family Planning 
Tete p (SYNTEX Perspectives 7(1), 1975 


A sign of SEE “Based on clinical trials with 1168 patients in 16,345 cycles. 
the times. OSyntex (EP) Inc., 1979. MITTIT Oe EEEO CS ARE Eha 


been reported following the use of all oral 
contraceptives. These include thromboembolic 
disease. Please see summary of prescribing 
information on second following page. 
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.. Brevicon" 21-Day oes —— 
(norethindrone mg. with ethinyt estradiol 0.035 mg.) 
"d Bfévicon" 28-Day 1e: 


(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


NDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
ut rate for medical reasons, as observed in the clinical trials conducted with 
IREVICON, appears to be somewhat higher than observed with higher dose 
ombination products. The dropout rate due to menstrual disorders and ir- 
egularities was also somewhat higher. dropouts being equally split between 
enstrual disorders and irregularities and other medical reasons attributable 
) the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O.C s. 
fudies have shown a positive association between the dose of estrogens in 
EC. s and the risk of thromboembolism. For this reason, it is prudent and in 
eeping with good principles of therapeutics to minimize exposure to estro- 
en. The O.C. product prescribed for any given patient should be that product 
mich contains the least amount of estrogen that is compatible with an ac- 
eptabie pregnancy rate and patient acceptance. [t is recommended that new 
cceplors of O.C.s should be started on preparations containing 0.05 mg or 
iss. OF estrogen. 


ONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
J:2. O.C.s should not be used in women who have or have had any of the 
owing conditions: a. Thrombophiebitis or thromboembolic disorders. h. 
erebral vascular or coronary artery disease. c. Markedly impaired liver func- 
of. d. Known or suspected carcinoma of the breast. e. Known or suspected 
itrogen deperident neoplasia. f. Undiagnosed abnormal genital bleeding. 


“WARNINGS: Cigarette smoking increases the risk of serious car- 
“diovascular side effects from O.C. use. This risk increases with age and 
Hh heavy smoking (1& or more cigarettes per day) and is quite 
atked in women over 35 years of age. Women who use 0.0.5 should 
‘Strongly advised not to smoke. 
se ot Q.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism. stroke, myocardial infarction, liver 
"tumor, galt bladder disease, visual disturbances, fetal abnormalities, and 










Tifenenson. Practitioners prescribing O.C.s shouid be familiar with the 
following information relating to these risks. 


mboembolic Disorders and Other Vascular Problems: An increased 
thromboembolic and thrombotic disease asseciated with the use of 
S well established. One British study demonstrated an increased rela- 
fe fisk for fatal venous thromboembolism, two British and three American 
udies demonstrated an increased relative risk for non-fatal venous throm- 
olism. These studies estimate that users of O.C.s are 4 to 11 times 
kely than nonusers to develop these diseases without evident cause. 
BROVASCULAR DISORDERS. Two American studies demonstrated an 
ed relative risk for stroke, which had not been shown in prior British 
dies. Ina collaborative American study of cerebrovascular disorders in 
omen with and without predisposing causes. it was estimated that the rela- 
ie risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
id the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
an in nonusers. A British long-term, follow-up stucy reported in 1976 a 
ghiy significant association between O.C. use and stroke. Another British 
fig-term, follow-up study had suggested such an association in 1974, but 
é number of cases was too small to estimate the risk. MYOCARDIAL IN- 
iRCTION. An increased relative risk of myocardial infarction associated with 
@ use of O.C.s has been reported, confirming a previously suspected asso- 
ation. One study conducted in the United Kingdom found. as expected, that 
€ greater the number of underlying risk factors for coronary artery disease 
kabi smoking. hypertension, hypercholesteroiem:a. obesity, diabetes, 
Story of preeclamptic toxemia) the higher the risk of developing myocardial 
farction, regardiess of whether the patient was an O.C. user or not. O C s, 
Weyer. were found to be an additional risk factor. in terms of relative risk, it 
n.estimated that 0.0. users who do not smoke (smoking is consid- 
major predisposing condition to myocardial infarction) are about twice 
to have a fatal myocardial infarction as nonusers who do not smoke. 
ers. who are also smokers have about a 5-told increased risk of fatal 
farction compared to users who do not smoke, and about a t0- to 12-fold 
creased risk compared to nonusers who do not smoke. Furthermore, the 
ithber of cigarettes smoked is atso an important factor in determining the 
iportance of these relative risks, however, the baseline rates for various age 
ups must be given serious consideration. (The estimates are based on 
tist vital statistics which show acute myocardial infarction death rates 2- to 
times less than in the U.S. for women in these age greups; consequently, 
tial U.S "death rates could be higher.) The importance of other predispos- 
onditions mentioned above in determining relative and absolute risks 
ot been quantified; other synergistic actions may exist. RISK OF DOSE 
ananalysis of data derived trom several national adverse reaction reporting 
Stems, British investigators concluded that the risk of thromboembolism 
studing coronary thrombosis is directly related to the dose of estrogen used 
QO.C.s; Preparations containing 0.1 mg or more af estrogen were as- 
ciated with a higher risk of thromboembolism than those containing 0.05- 
08 mg of estrogen. Their analysis did suggest. however, that the quantity 
estrogen may not be the sole factor involved. This tinging has been syp- 
sted by a study in the United States. Careful epidemiological studies to de- 
‘mine the degree of thromboembolic risk associated with progestogen-only 
C.s have not been performed. Cases of thromboembolic disease have been 
ported in women using these products, and they should not be presumed to 
-fteg of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
31Y DISEASE. A large British prospective study estimated the mortality rate 
1 100.000 women per year from diseases of the circulatory system for 
i id nonusers of O.C.s according to age, smoking habits, and duration 
“use, The overall excess death rate annually from circulatory diseases for 
sers was estimated to be 20 per 100,000 (ages 15-34 — 5/100, 000; 
-44 — 33/100,000; ages 45-49 —140/100 000). The risk is concen- 
n older women, in those with a long duration of use. and in cigarette 
É $, and may persist after discontinuation of O.C. use. Tf was not possi- 
k, however, to examine the interrelationships of age, smoking, and dura- 
in-of use, nor to compare the effects of continuous vs. intermittent use. 
though the study showed a 10-fold increase in death due to circulatory dis- 
Ses in users for 5 or more years, all of these deaths occurred in women 35 
“Older. Until larger numbers of women under 35 with continuous use for 5 
more years are available, it is not possible to assess the magnitude of the 
lative risk for this younger age group. The available data from a variety of 
ürces have been analyzed to estimate the risk of death associated with vari- 
iS methods of contraception. The estimates of risk of death tor each method 
ttude the combined risk of the pae qu method (e.g.. thromboem- 
dic atd thrombotic disease in the case of O0. C. s) pius the risk attributable to 
egnancy or abortion in the event of method failure. This latter risk varies 
th the effectiveness of the contraceptive method. The findings of this 
alysis are shown in Table 1 below. The study concluded that the mortality 
sociated with all methods of birth control is low and below that of 
idbirth, with the exception of O.C.s in women over 40 who smoke, (The 
ips given for pill only/smokers for each age group are for smokers as a 
ISS. For "heavy" smokers (more than 15 cigarettes a p). the rates given 
iuld be about double; for "light" smokers (less than 15 cigarettes a day), 
out 50 percent.) The lowest mortality is associated with the condom or dia- 
ragm backed up by early abortion. The study also concluded that O.C. 
ers who smoke, especially those over the age of 30, have a greater mortal- 
risk than O.G. users who do not smoke. 
BLE 1. The annual number of deaths associated with control af fertility and 
control per 100,000 nonsterile women by regimen of control and age of 
Jen are: 





































ess Aris, 20-24 25:29 30-34 35-39 40-44 
method 56 351 74 139 2068 22.6 
artion only 1.2 1.6 1.8 t7 18 1.2 
only —nonsmokers 13 14 1.4 2.2 4.5 7.1 
only —smokers 1.8 15 16 3108 134 589 
)s only 0.8 tO 12 t4 20 19 
ditional 

itraception only 1.1 1.6 2. 3.6 5.0 42 
(fitional contra- 

tion and abortion .92 02, 03 93 03 0.2 


? (isk of thromboembolic and thrombotic disease associated with 0.C.s 


T “increases with age after approximately age 30 and, for oca 
"is further increased by hypertension, Va be ipid obesi 
















dial infarc 
history of preeciampic foxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
tisk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk zs- 
sociated with use of O.C.s 


Age Below 30 30-38 40+ 
Heavy smokers C 8 A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D c 
Nonsmokers 
{other predisposing conditions) C C.8 B.A 
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The physician and the patient should be alert to the earliest manifestations o? 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
mary embolism, cerebrovascular insufficiency, coronary occlusion, retinat 
thrombosis. and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-foid 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. H feasible, O.C.s should be discontinued at least 4 
weeks betore surgery of a type associated with an increased risk of throm- 
boembolism or protonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B. or AB, as compared with 
those of type 0. Ocular Lesions. There have been reports of neuro-ocular ie- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
O C.s. Orscontinue G.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis of diplopia: 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
9f either natural or synthetic estrogen in certam animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus. ovary, pituitary and liver. Certain synthetic 
pregestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-contro! studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who tock estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.5. Of the adenocar- 
cinemas found in women without predisposing risk factors for adenocar- 
cincma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, porgue ovaries) nearly ali occurred in women who had used a 
sequential G.C. These products are no longer marketed. No statistical associ- 
ation has been reported eL an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking Q.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s. a greater risk was suggested for the subgroups of O.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was af increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became Statistically significant after 3 to 4 
years of use. Nonreversai of oppna within the first 6 months of pilt use was 
suggested to be predictive o pale Mire after prolonged exposure. There 
have been other reports of microgiandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there.is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O C.s. Close clinical 
Surveillance of all women taking Q.C.s is, nevertheless, essential. in ali cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, eae Al 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of O.C.s. One study showed that Q.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two sted:es relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses. while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may ciearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of temale sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
damage ihe offspring. It has been shown that females exposed in utero to 
diethyisti'bestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
tare. This risk has been estimated to be of the order of t in 1,000 exposures 
or fess. o there is no evidence al the present time that 0.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitcred with particular care if they elect to use O.C s instead of other 
methods af contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol {from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. A/though these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-contro! study it was estimated that there was a 
4. 7-foid increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion}. Some of these exposures were 
very short and involved only a few days cf treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat iess than ! 
in 1,000 iive births. In a large prospective study, cardiovascular detects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from weil controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polypioidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual periad if progestogen-only 
O.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. it is recommended that foPany patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. it is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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ndation. The administration of progestogen-only or progestogen-estroge. 
combinations to induce withdrawal bleeding should not be used as a test c 
pregnancy. 6. Galf Bladder Disease: Studies report an increased risk of ga 
b/adder disease in users of O.C.s or astrogens. in one study, an increa 
tisk appeared after 2 years of use and doubled after 4 or 5 years of use. ] 
another study an increased risk was apparent between 6 and 12 months é 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose te 
erance has been observed in a significant percentage of patients on 0.C.: 
For this reason, prediabetic and diabetic patients should be carefully ol 
served while receiving 0.C.s. An increase in triglycerides and totai pho: 
pholipids has been observed in patients receiving O.C.s. The clinical signi! 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase i 
bicod pressure has been reported with O.C. use. in some women, hypert: 
Sion may occur within a few months of beginning O.C. use. In the first yea: 
use, the prevalence of women with hypertension is low in users and ma 
no higher than that of a comparable group of nonusers. The prevalenc 
userS increases, however, with longer exposure, and in the fifth year of us 
two and a hail to three times the reported prevalence in the first year. Ac; 
also strongly correlated with the development of hypertension in O.C. use 
Women with a history of elevated blood pressure (hypertension), preexisti 
renal disease, a history of toxemia or elevated blood pressure during pn 
nancy, a familial tendency to hypertension or its consequences, or a hisk 
cf excessive weight gain or fluid retentios during the menstrual cycle may 
more likely to develop elevation of blood pressure when given O.C.s at: 
therefore, should be monitored closely. Even though elevated blood pressu 
may remain within the "normal" range, the clinical implications of elevatio. 
should not be ignored and close surveillance is indicated, particularly 9 
women with other risk factors for cardiovascular disease or stroke. Hi 
biood pressure may or may not persist after discontinuation of the 0.C. 
Headache- The onset or exacerbation of migraine or development of headac 
of a new pattern which is recurrent, persistent, or severe, requires dist 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularit 
Breakthrough bieeding, spotting, and missed menses are frequent reas 
for patients discontinuing O.C.s. In breakthrough bleeding. as in all case 
irregular bleeding from the vagina, nonfunctional causes should be born: 
mind. in undiagnosed persistent or recurrent abnormal bleeding from iB 
vagina, adequate diagnostic measures are indicated to rule out pregnancy 9 
malignancy. if pathology has been excluced, time or a change to anotie 
formulation may solve the problem. Changing to an O.C. with a higher esift 
gen content, while potentially useful in minimizing menstrual irregularis 
Should be done only if necessary since this may increase the risk of throi 
2oembolic disease. Women with a past history of oligamenorrhea or seca 
dary amenorrhea or young women without regular cycles may have a tefi 
ency to remain anovulatory or to become amenorrheic after discontinualle 
of O.C.s. Women with these preexisting problems should be advised of tiii 
possibility and encouraged to use other contraceptive methods. Post-si 











ieg.. adenomas) iiri 
compared with nonusers. One study reported a 16-fold increased prevaleii 
of pituitary prolactin-secreting tumors among patients with posti 
amenorrhea when galactorrhea was present. 11. /nfertílity: There is evidanes 
ct impairment of fertility in women discontinuing 0.C.s in comparison Witt 
those discontinuing other methods of contraception. The impairment appear: 
to be independent of the duration of use of the preparations. While thai 
peirment diminishes with time, there is stiit an appreciable difference ig 
results in nulliparous women for the O.C. and non-0.C. groups 30 mam 
after discontinuation of birth control. For parous women the difference ign 
konger apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as welt as intrauterine pregnancy may occur in contrage 
tive failures. However, in progestogen-only O C. failures. the ratio of ectapi 
to intrauterine pregnancies is higher than in women who are not receiving 
O €.s, since the drugs are more effective in preventing intrauterine thant ec 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum périoc 
may interfere with lactation. There may be è decrease in the quant 
quality of the breast miik. Furthermore, a small fraction of the hofmen 
agents in O.C s has been identified in the milk of mothers receiving ‘the 
drugs. The effects, if any, on the breast fed chiid have not been determinéd. | 
feasible, the use of Q.C.s should be deferred unti! the infant has beer 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodit 
pd examinations should include special reference to blood pressure 
feasts, abdomen and pelvic organs, including Papanicolaou smear and reg 
vant laboratory tests. As a general rule, O.C.s should not be prescribed fg 
longer than 1 year without another physical examination being performed. 3 
Under the influence of estrogen-progestogen preparations. preexistiag 
uterine leiomyomata may increase in size. 3. Patients with a history © 
psychic depression should be carefully observed and the drug discontinued! 
depression recurs to a serious degree. Patients becoming significantly ‘de 
pressed while taking O.C.s should stop the medication and use an alteri 
method of contraception in an attempt to determine whether the symp m. 
drug related. 4. 0.C. s may cause some degree of fluid retention. T Moe : 
be prescribed with caution, and only with careful monitoring. in patiente wit 
concitions which might be aggravated by fluid retention, such as convud M 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal inSiffi 
ciency. 5. Patients with a past history of jaundice during pregnancy have ài 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaue 
dice 3evelops in any patient receiving such drugs, the medication should 
discontinued. 6. Steroid hormones may be poorly metabolized in patient 
with :mpaired liver function and should be administered with caution in sugi 
patients. 7. 0.0. users may have disturbances in normal tryotone: f 
metabolism which may result in a relative pyridoxine deficiency. The clinigg 
significance of this is unknown. 8. Serum folate 'evels may be depressed $ 
0.C. ira) Since the pregnant woman is predisposed to the developmen! 
of folate deficiency and the incidence of folate deficiency increases within 




















creased circulating total thyroid. hormone, as measured by d iiri 
resin uptake 
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increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo; 
nary embolism, coronary thrombosis, cerebral thrombosis, mesente 
thrombos:s, liver tumors, cerebral hemorrhage, hypertension, gall dla 
disease. congenital anomalies, neuro-ocular lesions, e.g.. retinal thrombosi 
optic neuritis. The following adverse reactions have been reported in 
receiving O.C.s and are believed to be drug related: bleeding i 
ities (breakthrough bleeding. spotting. missed menses during treatm 
amenorrhea after treatment). gastrointestinal symptoms (nausea, vomitilig, 
bloating. abdominal cramps}, dysmenorrhea, infertility after discontinuance 
of treatment, edema, chioasma or melasma which may persist after drug is dis: 
continued, breast changes (tenderness, enlargement. and secretion). into! 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size ol uterine leiomyomWa 
rash (allergic). mental depression, reduced tolerance to carbohydrates, vag. 
inal candidiasis, arotactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, 4 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache. 
vousness, duziness, hirsutism, loss of hair, erythema multiforme, erythe 

nodosum, hemor: eruption. vaginitis. porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Packane Insert 
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Iron-Deficiency Anemia 


Whether resulting from inadequate iron intake during adolescence, the increased 
iron demands of pregnancy, or the impact of blood loss, disease, or dietary 
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lying cause while rebuilding vital blood and tissue stores of iron. 

TABRON meets this need by providing the equivalent of 100 mg of elemental 
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to effect a favorable hemoglobin response.* The TABRON formula contains iron 
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vitamin C to enhance iron absorption. 
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Fertility restoration surgery improved : 
with Zeiss operation microscope. | 





Jual stereoscopic viewing Simultaneous TV and still- The great name in optics 

£ | | | camera use 

he Zeiss Operation Microscope | 

*P/H is designed so two surgeons The Vertolux P/H fiber optic illumi- 

;an work face-to-face. A 1:5 zoom nation system Is so bright that two 

system affords continuous, recording systems, e.g. TV and still 

notorized magnification change. camera, can be used simulta- 

he slim body gives free view of the neously via the unique Zeiss-Urban 

surgical area. Vertical position dual camera adapter which attaches 

juarantees depth of focus over the to the Zeiss beam splitter. Because i 
intire field (not possible with the beam splitter functions right "f 
clined microscopes). The 7-P/H through the optical system of the f 
;an be rotated through 360° and microscope, the field of view is 

ffers a choice of several workin exactly as the surgeon sees it. 

listances. Of course, the Bond For foie information on this or West Germany 

'eiss optics are unequaled for other Zeiss microscopes, write to us. | 

sharp definition and color rendition. Nationwide service 


Sarl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
ian Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 256. Or call (416) 449-4660. 


Reanastomosis of the fallopian tube Reanastomosis of the vas deferens 
ampullāary-ampullary) 


1. Hemostasis is obtained by bipolar microforceps. a. Before 


E Placement of suture to the muscular layer. 


. The anastomosis is completed by the approximation of 
the serosa. 
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Cook County Graduate 
School of Medicine 


announces 


SPECIALTY REVIEW 
COURSE IN 
OBSTETRICS & 
GYNECOLOGY 


April 21-26, 1980 
A.M.A. Category I Credit: 44 Hours 


For further information and 
registration contact: 


Cook County Graduate School of Medicine 
707 South Wood Street 
Chicago, Illinois 60612 

(312) 733-2800 


Boston University School of Medicine 


presents 
A REVIEW COURSE AND UPDATE IN 
OBSTETRICS AND GYNECOLOGY — 1980 


March 19-21, 1979 


This course is designed for Board Review and continuing medical 
education. A distinguished facultv will emphasize controversial 
topics and management of patients in broad areas of obstetrical 
and gynecological practice. This program should prove of interest 
to practicing obstetrician- gynecologists, pediatricians, and 
residents-in-training, as well as to the nurse, midwife. and nurse 
practitioner. 


AMA Category 1 credit. 


Course Director: Leonard J. Ciblev, M.D.; Faculty: Hugh R. K. 
Barber, M.D.: Benjamin C. Covino, M.D., Ph.D.: Gerald B. 
Healy, M.D.: Beldon A. Idelson, M.D.: Herschel Jick, M.D.; Ed- 
ward H. Kass, M.D., Ph.D.: Sidney Kibrick, M.D., Ph.D.: 
Theodore King, M.D.. Ph.D: Henry Klapholz, M.D.: Leopold 
Koss, M.D.: Douglas Marchant, M.D.: Philip B. Mead, M.D.: 
Robert Meenan, M.D.; Peter Mozden, M.D.: William McCor- 
mack, M.D.: John Scanlon, M.D.: Herbert Selenkow, M.D.: 
Ginter Sotrel, M.D.: Melvin Taymor, M.D.: Judith Vaitukaitis, 
M.D.: Joseph Vitale, M.D., Sc.D: Lewis Weinstein, M.D., Ph.D. 


For further information contact: 
Mary A. Bryant 
Dept. Continuing Medical Education 
Boston University School of Medicine 
80 East Concord Street 
Boston, MA 02118 
Phone (617) 247-5602 








FACULTY POSITION 


Maternal/Fetal Medicine Specialist. 


Division of Maternal/Fetal Medicine for 
the Department of Obstetrics and Gyne- 
cology, Louisiana State University School 
of Medicine in Shreveport. Applicant 
should be interested in a career in a 
university setting. Academic appointment 
with private practice privileges. All appli- 
cants should be medically licensed in 
Louisiana or eligible for medical license in 
Louisiana. Salary and academic rank will 
be negotiable with training and experi- 
ence. Teaching experience and demon- 
strated research accomplishments are 
desirable. Send curriculum vitae and 
bibliography to: 

Dr. Horace E. Thompson 

Professor and Chairman 

Department of OB/GYN 

LSU School of Medicine in Shreveport 

P.O. Box 33932 

Shreveport, LA 71130 


AN EQUAL OPPORTUNITY EMPLOYER. 





CLINICAL FACULT Y 
POSITIONS OPEN 
1980-1981 
COLLEGE OF MEDICINE, 
KING FAISAL UNIVERSIT Y 
DAMMAM, SAUDI ARABIA 


The expanding College of Medicine at King Faisal University 
is going into its sixth year of development and invites ap- 
plications from qualified clinical faculty for the 1980-1981 
academic year in: 


OBSTETRICS/GYNECOLOGY 


SALARIES are highly competitive and negotiable; comparable 
to other Saudi universities. 


BENEFITS include free furnished housing, educational 
allowances, air tickets to and from Saudi Arabia once a year 
for a family of four, 60-day paid vacation in the summer, 
liberal overweight allowance. Contracts are for one year and 
are renewable. 


Send curriculum vitae with current telephone number, and 
the names and addresses of three references to: 


DR. TAWFIQ TAMIMI 
Dean, College of Medicine 
King Faisal University 


c/o Saudi Arabian P.O. Box 2 
Educational Mission Sunbury-on-Thames 
2221 West Loop South OR Middlesex TW16 5JP 
Houston, Texas 77027 England 
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“In deciding which Choose an oral contraceptive 


combination drug to she'll stay with. 

initially pr escribe it is * Proven effectiveness with excellent cycle control 

best to utilize the * Low dropout rate due to breakthrough bleeding 

combina tion ill wi th and spotting (based on 2.256 patients)* d 

P Months of use EA oM NM 
the lowest effective ——————————— 
Discontinuation 

dose and an 3 Se ie Oc T Ge Bis E 

acceptable level of TM: ‘Data on file, G. D. Searle & Co 
E e t 

side effects” inor side effects uncommon 


Mishell, D.: Current Status of Oral Contraceptive à Low incidence of cr amp Ing, nausea, weight gain, 
Steroids, Clin. Obstet. Gynecol. 19:743-764 breast tenderness, and irritability 


(December) 1976. 
e Simplified schedule with calendarized Compack’ 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 


Demulen, T. 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 


She ll stay with it. 






Ta 


Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
ptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 


Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is <1/100 woman-years. With <35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on <50 mcg. estrogen. 

Contraindications —Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 

_ thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors. 

gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 


1. Throm i nd other vascular problems — Increased risk of thromboembolic and thrombotic 
disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2-11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47 /year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders — In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: ‘‘A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 





Aged 30— 39 Aged 40— 44 
Users Nonusers Users Nonusers 
All smokers 10.2 2.6 62.0 15.9 
= 15 cigarettes daily 13.0 5.1 78.7 31.3 
« 15 cigarettes daily 47 0.9 28.6 57 
Nonsmokers 18 1.2 10.7 74 
Smokers and nonsmokers 54 1.9 328 117 
Risk of Dose — Reports of thromboembolism after use of OCs with —50 mcg. estrogen received by drug safety 


committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with —100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with —100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of —5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatery disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Risk is: A— very high, B — high, C — moderate, D — low. Age: <30 30-39 =40 
Heavy smokers (= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D C.D. C 


C CB BA 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4— 7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with bleod types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


Nonsmokers, with predispositions 
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cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics atequi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2—4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic disease, recurrent cystic mastitis. abnormal mammograms, or cervical dysplasia. 4. Hepatic Sc 
hepatomas. hamartomas. regenerating nodules. focal tor hyperplasia. hemangiomas _ hepatocellular 
carcinoma. etc. have been associated with OCs. In 1 stu y ormulations with high “hormonal potency were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offsoring —Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
B. wi Ae risk, Surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months’ use in another. 7. Carbohydrate & lipi lism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 242—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Es Le larities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. n feeding —OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history anc physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*); decreased T? 
uptake, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions — OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins. hypoglycemics. 
Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting. 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepering), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young childrenebut 
nausea and withdrawal bleeding might occur. 


Important note — Full prescribing information should be consulted prior to use and is available on request. 
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TEENAGE PREGNANCY: Research Related to Clients and Services by Jean 
E. Bedger, United Way of Metropolitan Chicago, Chicago, Illinois. (3 Con- 
tributors) A decade of intensive research has resulted in this analysis of adoles- 
cent behavior, family attitudes, and techniques used in working with 
pregnant teenagers. The author presents an evaluation of the effects of service 
programs, analyses of group programs, and a perspective of adolescents' reac- 
tions to birth control and abortion. Also provided is a section that offers in- 
depth studies of the reaction of adolescent mothers to a previous infant or 
fetal loss, contraceptive practices among young women with two adolescent 
pregnancies, and the impact of a second adolescent pregnancy. '79, 224 pp., 43 
tables, $16.75 


CLINICAL ATLAS OF GRAY SCALE ULTRASONOGRAPHY IN OB- 
STETRICS by Alan V. Cadkin and Martin N. Motew, both of Michael Reese 
Hospital and Medical Center, Chicago, Illinois. Contribution by Rudy E. 
Sabbagha. The authors of this authoritative, well-illustrated text present in- 
formation on basic physics, scanning techniques, gynecology, and applica- 
tions of real-time ultrasound. The atlas itself covers virtually every 
conceivable obstetrical ultrasound situation, including the normal first. tri- 
mester, abnormal pregnancies, fetal cephalometry, fetal and amniotic fluid 
abnormalities, and pregnancy coexisting with masses. 79, 396 pp. (8 1/2 x 
11), 713 il., 19 tables, $67.50 


PSYCHOSEXUAL DISORDERS: A Review by M. T. Haslam, Clifton Hos- 
pital, York, England. Foreword by Martin Cole. The first of this book's three 
sections classifies the psychosexual disorders and, in a historical review, fea- 
tures extensive quotations from classic writings. The second section discusses 
sexual dysfunctions. Topics include etiology and management of erective, 
orgasmic, and ejaculatory problems; vaginismus; and sexual problems of 
handicapped people. The final section focuses on the definition and treat- 
ment of homosexuality, transvestism, and transsexuality; problems of de- 
fining normal behavior; societal prejudice; and medicolegal concepts. '79, 176 
pp., 13 il., $19.75 


BIOKINETICS AND BIODYNAMICS OF HUMAN DIFFERENTIATION: 
Principles and Applications by E. Blechschmidt, Univ. of Gottingen, Got- 
tingen, West Germany, and R. F. Gasser, Louisiana State Univ., New Or- 
leans. Offering a revolutionary approach to human differentiation, this study 
views the developing embryo as a single unit, not as a number of isolated 
parts as has traditionally been the case. The first section considers early 
metabolic fields and includes chapters on the one-cell human ovum, the early 
embryo, blood vessels, the nervous system, head region, trunk, and limbs. The 
second section, devoted to metabolic fields in later stages of development, 
distinguishes corrosion, densation, contusion, distusion, retention, dilation, 
liquation, and detraction fields. These discussions compare the develop- 
mental movements in different regions of the body to reveal the relativity of 
differentiations and permit the formulation of rules which differentiations 
follow. '78, 304 pp., 167 il., $31.00 


XERORADIOGRAPHY: Breast Calcifications by John N. Wolfe, Hutzel 
Hospital, Detroit, Michigan. The necessary criteria for diagnosing the cause 
of breast calcifications are provided in this amply illustrated text. Each illus- 
tration is accompanied by a history, the interpreter’s observations and 
thoughts at the time the x-ray report was submitted, a presentation of the 
diagnosis, and a discussion of the case. Photographic enlargements are pro- 
vided. '77, 184 pp. (8 1/2 x 11), 284 il., 3 tables, $28.50 


XERORADIOGRAPHY: Uncalcified Breast Masses by John N. Wolfe, 
Hutzel Hospital, Detroit, Michigan. Information and graphic material are 
presented which will assist the radiologist in arriving at a reasonable differen- 
tial diagnosis when confronted with uncalcified breast masses. The order of 
presentation proceeds from the obvious malignancies characterized by a mass 
with a well-developed spiculated margin, through the subtler circumscribed 
carcinomas such as the medullary or colloid variety, to those most difficult 
ones which do not present a well-defined mass but merely an area of'increased 
density. Benign tumors are also considered in detail. ’77, 208 pp. <8 1/2 x 11), 
307 il., $35.75 y 
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A Scientific and 
Practical Approach to the 


Cervix and Vagina in Health Me 


and Disease 
Second Edition 


By Malcolm Coppleson, King George 
V Memorial Hospital, Sydney, Australia; 
Elis Pixley, King Edward Memorial 
Hospital, Perth, Australia; and Bevan 
Reid, Univ. of Sydney, Sydney, Australia. 
(5 Contributors) This text, completely 
rewritten and updated for this Second 
Edition, continues to offer the gynecolo- 
gist and obstetrician a comprehensive and 
authoritative account of all facets of the 
practice of colposcopy. 


Emphases of the text remain on colpos- 
copic morphology, histology, instrumen- 
tation, and nomenclature. Special 
attention is now directed to the transfor- 
mation zone, the life history of which is 
detailed, and to the vaginal epithelium as 
the seat of DES lesions. To establish the 
life history of the transformation zone, 
the authors have used a series of colpo- 
photographs of cases ranging from fetal 
to postmenopausal ages. 


Extensive correlations of colposcopy and 
histology — both practical and academic 
— are made throughout the book, and the 
secuon on colposcopic morphology has 
been amplified to constitute a thorough 
atlas. The entire range of colposcopic ap- 
pearances of the original epithelia, typ- 
ical and atypical transformation zones, 
overt cancer, infections, condylomata, 
and miscellaneous conditions are dis- 
cussed and illustrated. 


This edition features new chapters on 
atypical colposcopic appearances of 
doubtful physiological significance, on 
the vagina, and on vaginal adenosis. Ad- 
ditions have been made to the chapters on 
methods, instruments, and patient exami- 
nation. The material on the practical uses 
of colposcopy has been substantially re- 
vised. It now emphasizes therapy and 
follow up. Detailed discussions are given 
on the use of colposcopy for the location 
of lesions in the presence of an abnormal 
smear report; for the evaluation of the 
cervical canal; and for the selection of 
type, site, and size of biopsy in the treat- 
ment of cervical intraepithelial neoplasia 
(CIN). Special reference is made to con- 
servative measures in the treatmegt of 
CIN and microinvasive cancer. Consider- 
ation is also given to abnormal smears in 
pregnancy and in follow-up. 78, 512 pp. 
(6 3/4 x 9 3/4), 306 il. (1 in color), 11 
tables, $40.25 
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OBSTETRICIAN- 
GYNECOLOGIST 


There is an exceptionally fine opportunity 
for a well-qualified Obstetrician- 
Gynecologist to become a member of the 
Obstetrics-Gynecology service of the 
Georgetown University Community Health 
Plan, an innovative and rapidly expanding 
health maintenance organization located 
in the Washington Metropolitan Area. We 
feature: Clinical faculty appointment to 
Georgetown University School of Medicine; 
competitive compensation program and 
benefits; liberal education leave; fully paid 
health, disability and malpractice in- 
surance; limited call schedules. 

Please respond to: 

Robert B. Kugel, MD 

Vice President for Medical Affairs 

Georgetown University Community 

Health Plan 

4200 Wisconsin Avenue, NW 

Suite 500 

Washington, DC 20016. 


GUCHP is a federally qualified health 
maintenance organization EOE/AA. 


GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician/ gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical / dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
‘most livable city" in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D., President. Northwest Permanente, P.C., 1500 S. W. ist 
Avenue. 11th Floor. Portland. Oregon. 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 
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OB/GYN needed for Wyoming 
boom town with five physician 
group, including a second 
OB/GYN. Salary (or incentive), 
malpractice, health-life-disability 
insurance, pension plan, relief 
coverage for vacation time and 
CME. Contact the Office of the 
Medical Director, 2400 W. 7800 
S., Suite 202, West Jordan, UT 
84084. Or call, 1-800-453-6403. 



















OBSTETRICIAN / 
GYNECOLOGIST 


Innovative practice opportunity 
for University trained, board 
certified or eligible person. At- 
tractive new health center. 
Nurse-midwives and health 
educator. Multispecialty, fed- 
erally qualified prepaid group 
practice. Medical group active 
in University of Rochester 
programs. 


For further information, 

send curriculum vitae to: 
Frank W. Schultz, MD. ° 
800 Carter Street, 
Rochester, New York 14621 
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what they look for in a contraceptive. When 

the pill is the choice, they expect it to provide: 
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WITH LO/OVRAL 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
. with a very low incidence of breakthrough bleeding, and 
< maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 
of women of widely varying ages and body types. 


EXTREMELY LOW INCIDENCE OF COMMON SIDE EFFECTS" 
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DEPRESSION 


DYSMENORRHEA See full prescribing information. 
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PROFILE OF SELECTED SIDE EFFECTS" 


How norgestrel contributes to LO/OVRAL performance 


e Enhances 
inhibition of 
ovulation 


See important information on following page. 


e Provides backup € Maintains e Adds no e Androgenic 
contraceptive endometrial "hidden side effects 
action through integrity in most estrogen" to rarely noted 
antiestrogenic patients during cisturb 
effect on cervical — Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains C.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


Worth considering for your next 
oral contraceptive patients 


IN BRIEF: , : 
Indications and Usage — LO/OVRAL * is indicated for the prevention 
of pregnancy in women who elect to use oral contraceptives (OC's) 
as a method of contraception. | 
Contraindications— OC s should not be used in women with 
any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders. 
3. Cerebral-vascular or coronary-artery disease. 
4. Known or suspected carcinoma of the breast. 

- 5. Known or suspected estrogen-dependent neoplasia. 
6. Undiagnosed abnormal genital bleeding. 7. Known 
or suspected pregnancy (see Warning No. 5). 
Warnings 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from ora! contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
strongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder ` 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
- with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS—!n a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
Stroke was 2.0 times greater in users than nonusers and the risk of 


thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 


MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a. 
pipviousiy suspected association. These studies, conducted in the 
- UK, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
- relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are - 
- about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
- increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
-not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but abs to a lesser extent. 
RISK OF DOSE— In an analysis of data derived from several national 
- adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100,000; ages 
35-44— 33/100,000; ages 45-49— 140/100,000), risk being 
concentrated in older women, in those with long duration of use. 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, anc duration of use. nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g., thromboembolic and thrombotic disease 
_ in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
- methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, or history of pre-eclamptic toxemia, and especially 
cigarette aang Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected. 
the drug should be discontinued immediately. A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision; onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, benign 
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and malignant, in dogs. In humans, 3 case-contro! studies have 
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reported an increased risk of endometrial carcinoma associated with 


prolonged use of exogenous estrogen in postmenopausal women. 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g., irregular bleeding 
at the time OC's were first given, polycystic ovaries), nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 


combination or progestogen-only OC's. Several studies have found 


no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 


breast cancer in women on OC's, found an excess risk in subgroups 


of OC users with documented benign breast disease. Reduced 


occurrence of benign breast tumors in users of OC's has been well 


documented. In summary, there is at present no confirmed evidence 


from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 


nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out Vk bey Women with a strong family 


history of breast cancer or with 


reast nodules, fibrocystic disease, 


or abnormal ipa ex should be monitored with particular care 
s. 


if they elect to use O 
4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal peony were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pein and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents— during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been — with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period. 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal 
bleeding should not be used as a test of pregnancy. 
6. Gallbladder Disease— Studies report increased risk 
of surgically confirmed gallbladder disease in users of OC's 
and estrogens. In one study, increased risk appeared after 
2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 
12 months use. 
7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
0f patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
pa on OC's; clinical significance of this finding remains to 
efined. 
8. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women. 
hypertension may occur within a few months of beginning OC's. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and A^ no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the 5th year of use is 2¥2 to 3 times the 
reported prevalence in the 1st Rr Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertefsion during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops aga result of taking OC's 
usually returns to normal after disco ing the drug. 
9. Headache— Onset or exacerbation of migraine or 
Gevelopment of headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. 
10. Bleeding Irregularities— Breakthrough bleeding, spotting, 


and amenorrhea are tee reasons for patients discontinuing 

OC's. In breakthrough bleeding, as in all cases of irregular 
vaginal perang nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
Out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding— OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC s has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible. defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious um. Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice goring pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
B. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding d (TBG) 
leading to increased circulating total-thyroid hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e Reduced response to 
metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's. 
Pregnancy— Category X. See Contraindications, Warnings. 
Nursing Mothers— See Warnings. 
Adverse Reactions— An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
€—— disease, benign hepatomas, congenital anomalies. 
ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, tmp the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a e» rule, are seen much less 
frequently or only occasionally. Gastrointestinal visis (such 
as abdominal cramps and bloating); breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness. enlargement, 
and secretion; change in weight (increase or decrease): change 
in cervical erosion and cervical secretion: possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyometa; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
steepening), intolerance to contact lenses. 

e following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
retuted: premenstrual-like syndrome, cataracts, changes i 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair. 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 

Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bieeding may occur in females. ; 
q each tablet contains 


0.3 mg norgestrel with 
0.03 mg ethinyl estradiol. 
Wyeth Laboratories Phila., Pa. 19101 
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Leukocyte migration enhancement as an indicator of 
immunologic enhancement 
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Leukocyte migration studies with amniotic fluid (AF) were performed in 47 pregnant women and 24 
control patients. Previous reports about the enhancing effect of AF on leukocyte migration during 
pregnancy were confirmed (p< 0.003): No enhancing effect was observed with first-trimester 
leukocytes. Maximal enhancement occurred during the second trimester (p < 0.0001). It decreased 
during the third trimester (p « 0.01) and lost significance in the postpartum period (p < 0.072). 
Fifteen pregnant and control patients were investigated with autologous plasma. Leukocyte. 
migration enhancement (LME) was significant with pregnancy plasma (PL) (p « 0.03). Again LME 
was the largest during the second trimester (p « 0.006). It is concluded that an immuhologically active 
facior is present in AF and PL which in term induces the enhancing activity of à predetermined 
effector cell subgroup. This process is absent in conjunction with male leukocytes and is lacking in 
the majority of patients with toxemia of pregnancy. (AM. J. OBsTET. GYNECOL. 136:1, 1980.) 


Fran the Laboratory for Reproductive Immunology, SINCE Søborg and Bendixen! determined human leu- 


d Bua Hr M ue Cnt es d kocyte migration as a parameter of hypersensitivity to- 
Nou York. : ward an antigen, a large variety of studies have been 
Received for publication August 20, 1978 performed utilizing the technique of leukocyte migra- 


tion inhibition (LMI).2-3 While LMI is believed to rep- 
resent hypersensitivity, very little information has been 


| available about the implication of leukocyte migration 
e Reprint requests: Dr. Norbert Gleicher, Laboratory of. enhancement (LME), the opposing phenomenon.* 
Reproductive Immunology, Department of Obstetrics and w di ee h h 
Gynecology, Mount Sinai School of Medicine, Fifth Ave., e reported in a recent communication the enhanc- 
and 100th St., New York, New York 10029. . ing effect of amniotic fluid (AF) on pregnancy leuko- 
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Fig. 1. Leukocyte migration with AF and PL in pregnant and 


control patients. The horizontal bars represent mean values. 
The shaded area represents 25% LMI and LME, generaly 
considered to represent significance. The p value between 
groups with AF was calculated by the Scheffe procedure. The 
"t" test for the same groups may be seen in Table I. The p 
value for the PL groups was calculated by "t" test and can be 
seen for the subgroups in Table II. 


 cytes and suggested the presence of an immunologic 
blocking factor in amniotic fluid.® Réports by other in- 
vestigators indicated the presence of immunologic 
blocking substances in pregnant sera. ™8 — 

It is the purpose of this study to confirm our previ- 
ous report about the enhancing property.of AF on leu- 
kocyte migration and in addition to investigate a possi- 
ble similar effect of pregnancy plasma (PL). Such a 
similar effect can be anticipated if the blocking factor in 
AF and PL should be identical. 


Materials and methods 


Forty-seven pregnant women and 24 control patients 
formed the material for the present study. In the preg- 
nant group four patients were investigated during the 
first trimester of gestation, five in the early postpartum 
period (day 4), and the rest during the second and 
third, trimester of pregnancy. In the control group 
there were 19 females and five males. 

. All 71 patients were investigated with AF, while only 
15 pregnant women and 15 female control subjects 
were investigated with PL. Autologous AF was utilized 
in second- and third-trimester patients, while homolo- 
gous AF consisting of an AF pool as previously de- 
scribed® was used in all other cases. We previously 
reported that LME with autologous AF was only statis- 
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Table I. Leukocyte migration with AF in pregnancy 





ist Trimester 4 
2nd Trimester 25 
3rd Trimester 13 
PPD-4 5 
Total . 47 . 
Control subjects 24 
Significance T test 
C: TOTAL p « 0.008 
C: 1st, 2nd, 3-d p < 0.602 
C:2nd, 3rd p < 0.6001 
C: lst - NS 
C:2nd p < 0.0001 
C:3rd « 0.01 
C:PPD-4: p < 0.072 
NS 


Table II. Leukocyte migration with PL in pregnancy 


| MI + SD | No. of cases 





LM-PI 
2nd Trimester 10 
. 3rd Trimester 5 
Total 15 
Control subjects 15 
Significance T test 
C: TOTAL p < 0.08 
C:2nd p < 0.006 
C:3rd NS 


ee) 


tically insignificantly larger. than with homologous AF.* 
Autologous PL only was utilized for pregnant as well as 
control patients. 

AF was prepared as previously described with the 
exception of substitution of Minimal Essential Medium 
(MEM)* for RPMI 1640*$ as dilutant. PL was obtained 
after separation of the buffy coat as previously de- 
scribed.* Like AF, PL was diluted 1:1 with complete 
medium. | 

The leukocyte migration assays were performed ac- 
cording to the method of Søborg and Bendixen! with 
some minor modificauons.* ê Each experiment con- 
sisted of four duplicates; which were averaged to obtain 
the mean area of migration (MA). The migration index 
(MI) was calculated as: 


MI = area of migration with AF/PL x 100. 


area of migration with medium 


An MI above 100 thus indicates LME and below 
100 LMI. 


*GIBCO, 3175 Staylev Road. Grand Island, New York. 
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Informed consent was obtained from all patients ac- 
cording to the requirements of the Research Commit- 
tee of the Mcunt Sinai School of Medicine. Amniocen- 
tesis was performed for clinical indications only. 

Statistical evaluation of the data was performed by 
members of the Department of Biostatistics of the 
Mount Sinai School of Medicine, utilizing the analysis 
of variance between groups, Student t test, and the 
Scheffe procedure for the 0.05 level. 


Results 


The present study confirmed our previous results 
about the enhancing effect of AF on pregnancy leuko- 
cytes. Leukocyte migration with AF during pregnancy 
(including the early postpartum period) was signi- 
ficantly enhanced when compared to the migration ob- 
tained with control leukocytes (p « 0.003). Table I 


shows the mean migration indices for the different - 


trimesters, the postpartum period (PPD-4), and the 
control patients. When the different groups are inves- 
tigated separately no significant LME is observed dur- 
ing the first trimester of pregnancy. The highest 
enhancing activity is observed during the second 
trimester (p « 0.0001) and it decreases toward term 
without loosing its significance (p « 0.01) until the 
postpartum period is reached (p « 0.072). 


We note that all five male control subjects showed. 


LMI with. AF while female control subjects showed 
an almost equal spread between mild LMI and LME 
(Fig. 1). 

Table II displays the mean migration indices with PL 
in pregnancy and control patients. Onlv second- and 
third-trimester pregnancies were investigated. Al- 
though the spread of results was wider than with AF 
significant LME was obtained during the second and 
third trimester when compared to control leukocytes 
(p < 0.031. As with AF, significance was the greatest in 
the second trimester (p « 0.006) while third-trimester 
patients alone did not actually show significant LME. 
The migration index of third-trimester patients (139.8) 
was cleariy enhanced as compared to control subjects 
(102.1) but did not reach statistical significance prob- 
ably due to the small number of cases (N = 5). The 
leukocyte migration pattern with AF and PL during 
pregnancy and in control patients is displayed in Fig. 1. 
An analysis of covariance for protein concentrations of 
AF and PL samples excluded the possibility of an un- 
specific protein effect as the underlying cause for LME. 


«Comment 


We reported in an earlier communication that AF 
caused significant LME with second- and third-trimes- 


ter leukocytes when compared with the migration indi- w 
ev 


Leukocyte migration enhancement. | 3 


ces obtained during the same gestational period with a 
variety of other antigens.® The enhancing effect of AF 
on second- and third-trimester leukocytes was con- 
firmed by the present study. Interestingly, no sig- 
nificant enhancement was found in control patients in 
the present study (mean MI = 90.7 + 41.7) while in 
our previous smaller study a nonsignificant amount of 
LME was noted in conjunction with AF (mean MI = 
116.4 + 14.6). Although small, this difference resulted 
in insignificant LME with AF in our previous study and 
a highly significant distinction of pregnant and control 
patients in the present study (Table I). 

We concluded from our earlier results that a previ- 
ously undescribed blocking substance was present in 
AF which was responsible for the newly encountered 
phenomenon of LME.* No constant situation resulting 
in LME had been recognized until then, although LME 
was frequently encountered when the leukocyte mi- 
gration assay was utilized for the determination of hy- 
persensitivity toward an antigen? The unspecific en- 
hancing activity of AF on leukocytes from nonpregnant 
control subjects, as found in our earlier study, sup- 
ported the role of an enhancing factor in AF. The lack 
of unspecific enhancing activity by AF, as described in 
the present study, does not preclude the presence of 
such a factor but suggests the induction of a specific 
leukocyte capability by this AF factor rather than a 
straight blocking effect on leukocytes. 

Such an inducing action on subpopulations of effec- 
tor cells through contact with immunologically active 
substances has been suggested to be mediated by circu- 


: lating immune complexes and/or blocking antibodies 


of the IgG class? Circulating antigen-antibody 
complexes in normal human pregnancy have recently 
been reported by Masson and associates,® while Rocklin 
and co-worker’ reported the presence of a blocking 
immunoglobulin of the IgG class in normal pregnancy 
sera. Bath have been linked to the nonrejection of the 
fetoplacental alograft,®=% !? 

The presence of such immunoactive substances in. 
pregnancy biood led to our investigation of the enhanc- 
ing effect of pregnancy PL on leukocyte migration. It 
seemed reasonable to assume that the presence of an 
identical immunoactive substance in PL as in AF should 
result in a similar LME pattern as observed with AF. 
This was confirmed by our present study. The migra- 
tion pattern observed with PL showed a complete anal- 
ogy to the one obtained with AF, i.e., namely the largest 
amount of LME was in the second trimester of preg- 


| nancy and decreased toward term. In general LME was 


larger with PL than with AF although the variation of 
results with PL was far greater in the former. 
Interestingly enough, all five male control subjects 
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showed LMI with AF, indicating a possible hyper- 
sensitivity toward embryogenic antigens within AF 
which is not obviously recognized by female control 
leukocytes. Four out of five females with significant 
LMI (generally believed to be more than 25%*) with AF 
and the only one with PL represented patients with 
hypertensive disease of pregnancy. These observations 
support the notion that an immunoactive factor is usu- 
ally present in AF and pregnancy PL which induces 
LME. Its failure to induce effector cell activity (which 
may represent suppressor cell function’) as in males 
results in LMI. The same effect may be obtained where 
the amount of immunoactive factor is diminished. Such 
a situation has been suggested to be represented by 
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toxemia of pregnancy* ? and suits the presently widely 


accepted immunologic etiology!’ of this disease entity. 
Studies are presently underway in our laboratory to 
accumulate a larger number of toxemia patients and to 
determine the predictive value of second-trimester 
studies for the early diagnosis of the patient at risk. 


We want to extend our appreciation to Mr. Douglas 
Dorph and Dr. Harry Smith, Jr., from the Department 
of Biostatistics of the Mount Sinai School of Medicine, 
who performed the statistical analysis of this paper. 
Also many thanks to the whole residents staff of the 
Department of Obstetrics and Gynecology at the 
Mount Sinai Medical Center, New York, and especially 
to Dr. Raymond Sandler. 
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Leukocyte migration enhancement as an indicator of 
immunologic enhancement 


III. Common denominators of pregnancy and malignancy 


, NORBERT GLEICHER, M.D. 
PHILIP. BEERS, Pn.D. 
CARMEL J. COHEN, M.D. 
THOMAS D. KERENYI, M.D. 
SAUL B. GUSBERG, M.D. 
New York, New York 


Leukocyte migration enhancement (LME), a common denominator of pregnancy and malignancy, 
was investigated in order to determine the immunologic factors and processes involved in this in 
vitro assay. Reproducibility of results was confirmed by parallel investigations of single patients in 
an independent laboratory. Preliminary evidence also suggests that the phenomenon of LME is 
observable not only with the leukocyte migration assay, as performed in the present study, but also 
with the "indirect" migration inhibitory factor (MIF) assay. Highly significant correlation between 
resuits obtained with plasma (PL) and amniotic fluid (AF) was observed (p « 0.00089). No 
significant correlation between LME and IgG concentrations as well as complement (C,) 
concentrations in AF and PL could be detected. C4, concentrations correlated significantly to gravity 
(p < 0.007) and parity (p < 0.003]. No immune complexes were detected in either AF or PL 
samples. An unspecific protein effect as the cause of LME was ruled cut in showing no significant 
correlation between LME and protein concentrations of AF and PL. A highly significant correlation 
between antigen concentration in PL and migration area v'as demonstrated (p < 0.00001). It is 
suggested that leukocyte migration inhibition (LMI) represenis a state of antigen excess, while LME 
represents antibody excess. Through selective removal of the IgG immunoglobulins LME could be 
converted into LMI, indicating an IgG subiraction as the responsible immunoglobulin in the 
phenomenon of LME. (AM. J. OBsTET. GYNECOL. 136:5, 1980.) 


WE reported on the enhancing effect of amniotic fluid 
(AF)! and in the two preceding papers on the effect of 
pregnancy plasma and cancer plasma on leukocyte mi- 
gration. Other common denominators in the nonrejec- 
tion of pregnancy and malignancy by a seemingly com- 
petent immune system have been recently reviewed? 
Some of these common mechanisms are displayed in 
Frem the Laboratory of Reproductive Immunology, 
Department of Obstetrics and Gynecology, The Mount 
Sinai School of Medicine of the City University of 

New York. 
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Table I. Leukocyte migration enhancement (LME), as 
observed with AF and PL of both conditions, represerts 
strong evidence for. a common mechanism in (at least) 
the reactivity of this in vitro assay and possibly also fo- a 
common mechanism in the in vivo nonrejection of an- 
ügenic tissue. 

Pregnancy and malignancy represent the only two 
biological systems in which antigenic tissue is not re- 
jected by an immunocompetent host. The obvious 
advantage that lies in the immunologic tolerance of 
pregnancy is of disastrous consequences for the cancer 
patient. If a common mechanism of nonrejection is as- 
sumed, it seems permissible to reflect from one fiela of 
research upon the other.? 

Recent progress in the field of pregnancy immunol- 
ogv? suggested similar mechanisms in the nonrejec- 
tion of pregnancy as have been described earlier for a 
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Fig. 1. Correlation of leukocyte migration between PL and AF. 


Table I. Common denominators of pregnancy 
and malignancy 


l. Antigenic tissue tolerated by a seemingly intact immune 


system 

2. Embriogenization of malignant tissue 

(A) Dedifferentiation 

(B) Paraendocrine syndromes: HCG 

(C) Embryogenic antigens: CEA, AFP 
. Blocking IgG (in amount antigen dependent) 
AG-IgG complexes 
. Suppressor (helper?) lymphocytes 
LME 


C» rw oo 


multitude of tumor systems.? The three most sig- 
nificant mechanisms, blocking antibodies (IgG), im- 
mune complexes (antigen-antibody), and suppressor 
T-cells are well defined in tumor systems? 7 and have 
been recently recognized in pregnancy.*" 

It is the purpose of this part of the present study to 
correlate leukocyte migration, and especially LME, asa 
common phenomenon of pregnancy and malignancy, 
to the above-mentioned common mechanisms of non- 
rejection. 


Materials and methods 


Pregnant, cancer, and control patients who formed 
the material for the first two parts of the present study 
were included in specific investigations which are pre- 
sented here. The leukocyte migration assay was per- 
formed as described in the. preceding papers. In- 
formed consent for all investigations was obtained 
according to the requirements of the Research Com- 
mittee of the Mount Sinai School of Medicine. 

In single instances experiments were duplicated in a 


blind fashion in the laboratory of Dr. W. L. Henley, 
Department of Pediatrics and Ophthalmology, The 
Mount Sinai School of Medicine, New York, in order to 
determine reproducibility of the leukocyte migration in- 
hibition assay and the phenomenon of LME. Addition- 
ally, the "indirect" migration inhibitory factor (MIF) as- 
say, as described elsewhere,* was utilized.in the same 
cases to investigate whether LME was an observable 
phenomenon in the latter in vitro assay as well. 

Nineteen AF samples as 17 plasma samples from 
varying stages of pregnancy were investigated for the 
presence of immune complexes by the Raji cell radio- 
immunoassay as developed by Theofilopoulos and co- 
workers.” All specimens were mailed in dry-ice to 
the laboratory of Dr. Theofilopoulos, Scripps Clinic 
and Research Foundation, La Jolla, California, where 
the investigations were performed in a double-blind 
fashion. 

IgG and C; concentrations in AF and PL of pregnant 
and cancer patients were measured by the Beckman 
Immunochemistry System.* Protein concentrations in 
AF and PL were measured by the biuret method.'? 

An ovarian cancer patient was investigated in addi- 
tion to routine assays by adding increasing concentra- 
tions of autologous tumor homogenate to autologous 
plasma. The patient's tumor had been previously used 
for a variety of studies and had been shown to be an- 
tigenic."" Tumor homogenate was processed as previ- 
ously described." Experiments were performed in 
quadruplicate. j * 

In single experiments with AF and PL of pregnancy, 


~ . "Beckman Instruments, Inc., Fullerton, California 92634. 
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Fig. 2. Correlation between leukocyte migration and AF-IgG 
concentrations. 


a possible IgG effect on LME was investigated by add- 
ing anti-IgG-y- globulin.* At the time of the experi- 
ments IgG concentrations were assumed in accordance 
with the mean values for the relative period of gesta- 
tion as reported by Cedercuist and associates. Anti- 
body was added in significant excess. Later obtained 
IgG measurements confirmed antibody excess. 

Statistical analysis of all data was performed in col- 
laboration with the Department of Biostatistics of The 
Mount Sinai School of Medicine. Statistical variance be- 
tween groups was evaluated as previously described. 
Special statistical methods will be referred to. 


Results 


Reproducibility of results. Three patients were fully 
investigated in the laboratory of Dr. W. L. Henley. 
Using the leukocyte migration dssay as applied by us, a 
total correlation between migration indices was ob- 
served between both laboratories. In two out of three 
cáses total correlation between leukocyte migration and 
MIF was observed. 

The reliability of this assay was also confirmed by 
the. significant correlation (n = 40; r = 0.50501; p < 


*y-Chain specific anti-IgG; T value 1,2 mg/ml; Antibodie$ 
Inc., Davis, California. 
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Fig. 3. Correlation between leukocyte migration and comple- 
ment (C) concentrations in PL. 


0. 00089j between leukocyte migration with PL ang AF 
in pregnancy (Fig. 1).. 

Correlation between LME and presence of immune 
complexes. Only one patient among all investigated 
samples showed a borderline amount of antigen-anti- 
body complexes in PL. None of the AF specimens was ` 
positive for immune complexes. 

Correlation between LME and IgG and complement 
(Ca) concentrations. Although preliminary data indi- 
cated an inverse relationship between LME and IgG 
concentrations in AF,' no significant correlation could 
be detected in the present study. Neither PL of preg- 
nant; cancer, or control patients nor AF (Fig. 2) showed 
a significant correlation between IgG concentration 
and leukocyte migration. 

Cs concentrationsin AF showed, interestingly enough, 
significant correlation with gravity (n = 17; r = 0.630; 
p « 0.007) and parity (n = 17; r = 0.674; p « 0.003) 
which led us to expect a correlation with LME; but no 
correlation between LME and C; concentrations in AF 
or PL (Fig. 3) was found. 

Correlation between LME and protein concentration. 
To exclude the possibility of an unspecific protein ef- 
fect as the underlying cause for LME, protein concen- 
trations on all examined samples were examined. No 
relationship to LME could be detected. Normalization 
of results for protein concentration confirmed the lack 
of an unspecific protein effect. 

Correlation of LME and antigen concentration in 
plasma. We had the opportunity to study a patient with 
autologous tumor homogenate. By adding increasing 
amounts of autologous tumor homogenate to autolog- 
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Fig. 4. Changes i in leukocyte migration with increasing antigen concentrations in PL. LME decreases 
with increasing antigen concentrations in PL until, at 3.0 mg/ml protem concentration, LMI is 
reached. Note that only 0.3 mg/ml protein concentration is necessary to obtain a similar amount of 
LMI when antigen is diluted with medium instead of PL. The same concer.tration of antigen in PL 
causes significant LMI. It can be concluded that approximately nine tenths of added antigen is bound 


to antibody. 


ous plasma, it was possible to observe the changes in 
migration indices with increasing antigen concentra- 
tions (Fig. 4). It was noted that LME, which was the 
largest with PL only, decreased significantly with in- 
creasing antigen concentrations. The highly significant 
regression line (r = —0.969; p < 0. 00091) for this ex- 
periment is shown in Fig. 5. 

An antigen concentration of 0.3 mg/ml wien con- 
centration in plasma still caused significant LME. The 
same antigen concentration in medium showed the ex- 
pected LMI. A tenfold antigen concentration was nec- 
essary in order to obtain the same amount of LMI i in PL 
as can be obtained with one tenth of the concentration 
in medium (Fig. 4). This fact indicated that approxi- 
mately nine tenths of the tumor homogenate added to 
PL is bound to antibody. : 

LMI is obtained with medium or PL only when anti- 
gen is present in excess to antibody. Thus LME repre- 
sents a state of antibody excess, while LMI represents à 
situation of antigen excess. 

This thesis was confirmed when immunoglobulins of 
the IgG group were selectively removed with anti-IgG 
antibody from tested AF and PL samples. A nonspecific 
inhibitory effect of the antibody was observed as re- 
ported by Henley and associates." When the experi- 
ment was controlled for this nonspecific effect and mi- 
gration indices were calculated in relationship to a 
medium control, which also included antibody (and 
thereby nonspecific inhibition of migraton), LMI was 
significant with PL and borderline with AF (Fig. 6). 


This experiment indicates that once antibody is re- 
moved, antigen remains in excess and causes LMI. 

We therefore, conclude that the antibody involved in 
the phenomenon of LME is an IgG. 


Comment 


We showed, in the part of our study presented here, 
that our results are reproducible by other laboratories 


` with experience in leukocyte migration as an in vitro 


technique. More important, preliminary data indicate 
that the phenomenon of LME may be observed with 
MIF as well. 

"The significant correlation between leukocyte mi- 
gration with PL and AF confirms our belief that with 
both body fluids the same immunologically active fac- 
tor is measured by the leukocyte migration assay., This 
factor was in this study shown to be an IgG. Rocklin 
and associates? described an IgG as the pregnancy pre- 


- serving blocking factor. Fc receptors have been recog- 


nized on human malignant! as well as placental tis- 
sue. The concept cf blocking factors which prevent 
immunocompetence has been well established in tumor 
immunology.* Sjógren -and associates’ first demon- 
strated that so-called “blocking antibodies” were ac- 
tually antigen-antibody complexes. It, therefore, came 
as no surprise when recently immune complexes were 
described in normal pregnancy sera.® 

Our present study, utilizing the presently most sen- 
sitive assay for the dezection of antigen-antibody com- 
plexes,” was not confirmatory for the detection of im- 
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Fig. 5. Correlation between leukocyte migration and increas- 
ing antigen concentrations in PL. 


mune complexes in pregnancy. The discrepancy in 
these findings certainly necessitates further inves- 
tigations. 

An additional mechanism of potential immunode- 
pression has attracted increasing attention in tumor as 
well as pregnancy immunology. Suppressor T-lym- 
phocytes have been recognized in a variety. of tumor 
systems.” 

Vogel and associates’? found no increase in non- 
specific suppressor cell activity during pregnancy when 
compared to nonpregnant control subjects.'® Activa- 
tion of suppression is supposed to be a very specific 
reaction dependent on antigen and possibly antibody 
or immune complex. Oldstone and associates? demon- 
strated suppressor lymphocytes toward maternal lym- 
phocytes in human cord blood. This group and others? 
speculated that activation of these suppressor cells had 
to occur transplacentally and immunoglobulins and/or 
immunocomplexes were suggested as activating sub- 
stances.?^? 

We previously suggested the activation of a very 
specific subgroup of leukocytes by an immunogenic 
factor as the underlying mechanism for LME. In the 
present study, we demonstrated that the immunogeni¢ 
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Fig. 6. Leukocyte migration with PL and AF before and after 
neutralization of IgG with y-chain specific anti-IgG antibody. 
The area of leukocyte migration is unspecifically inhibited by 
the addition of antibody as is witnessed by the decrease in 
migration area in the medium control which does not contain 
IgG. But leukocyte migration with PL and AF is even more 
inhibited, resulting in a migration index of «100 (LMI). For 
detailed explanation see text. - 


Table II. Foreseeable applications of LME 


Obstetrics: 
Identification of patients at risk for toxemia of pregnancy 
Identification of habitual aborters who lack blocking factor 
Differentiation of benign and malignant molar pregnancy 
Administration of blocking factor in deficiency states like 
tcxemia and habitual abortion (after purification of active 
IgG fractión) )J 
Oncology: 
Diagnosis of malignancy 
Monitoring of treatment efficiency 
Prognostic index 


activity of AF and PL is mediated through an IgG im- _ 
munoglobulin. We, therefore, suggest that a very 
specific IgG fraction activates a very selected group of: 
suppressor cells, which, in turn, are responsible for the 
phenomenon of LME. Such a high specificity will ex- 
plain why LME is obtained with AF in pregnancy but 
notin malignancy or control patients. We are presently 
engaged in crossover experiments in which tumor pa- 
tients are tested with pregnancy plasma and vice versa. 

The high specificy of this process will also explain 
why no correlation between LME and 1gG concentra- 
tions could be observed.. The immunologically active 
IgG-fraction most probably represents a very narrow 
range, undetectable in total IG measurements. We are 
presently performing absorption experiments with the 


10 Gleicher et al. 


final goal of determining the immunologic active IgG 
fraction in pregnancy and, if possible, malignancy. 
* As indicated above, we believe LME to represent an- 


tibody excess, while LMI occurs with antigen excess. If 


the preliminary data presented here are confirmed by 


other studies, a wide variety of applications for the leu- ` 


= kocyte migration assay may be foreseen. Table II pre- 
sents some of the most obvious ones in the field of 
pregnancy and tumor immunology. 


We deeply appreciate the gracious help provided by 
Dr. A. N. Theofilopoulos, Scripps Clinic and. Research 
Foundation, La Jolla, California, in performing the Raji 
cell radioimmunoassay for the detection of immune 
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complexes in his laboratory. We are alsc indebted to 


‘Dr. W. L. Henley, Department of Pediatrics and 


Ophtalmology, The Mount Sinai School of Medicine, 
New York, and Mrs. C. Severin for performing parallel 
experiments on some our patients and to Mr. Douglas 
Dorph and Dr. Harry Smith, Jr., from the Department 
of Biostatistics, The Mount Sinai School of Medicine, 
New York. . 


Addendum 


Since submission of this manuscript additional in- 
vestigations of immune complexes.in pregnancy have 
been performed ir: our laboratories. Details have been 
repor ted elsewhere. Mie 
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Brachial and femoral blood pressures during the 


prenatal period 


GERTIE F. MARX, M.D. 
F. J. HUSAIN, M.D. 

H. F. SHIAU, M.D. 
Bronx, New York 


In 202 young primigravidas, right-sided brachial and femoral arterial pressures were recorded in 
both supine and left lateral positions during prenatal visits in the second and third trimesters. 
Roll-over tests were performed in 78 of these. Position-related falls predominantly in femoral artery 
pressure—indicative of aortic compression-were demonstrable earlier and with greater frequency n 
than falls predominantly in brachial artery pressure-indicative of caval compression. While the 
 sequelae of caval compression were perceived by the gravida, those ol aortic compression were 
not. Therefore, education to the risks oi the supine posi.on should star: early in pregnancy. There 
was no relationship between decreases in blood pressures and subsequent development of 
pre-eclampsia. Roll-over tests were positive in 45 gravidas (58%) and pre-eclampsia developed in 
15 (3396). Roll-over tests were negative in 33 gravidas (4226) and pre-eclampsia developed in two 
(696). This difference was significant at the 0.02 level. (AM. J. OBsTET. GYNECOL. 136:11, 1980.) 


DuRING THE LATTER part of pregnancy, the en- 
larged uterus of the supine gravida compresses the in- 
ferior vena cava and partially obstructs the lower aorta. 
Caval compression leads to a reduction in venous re- 
turn, but most women are capable of compensating by 
increasing peripheral vascular resistance and heart 
rate. Only when such compensatory mechanisms are 
ineffective does cardiac output decline and general 
(“supine”) hypotension ensue; this is commonly diag- 
nosed by decreases in brachial arterial pressure or 
finger pulse amplitude. Aortic compression causes a 
reduction in iliac, femoral, and popliteal arterial blood 
How and pressures, and there are no generalized com- 
pensatory mechanisms. Lower aortic compression is 
clinically detectable by decreases in femoral or popliteal 
pressure or toe pulse amplitude. 

The effects of caval and aortic compression can thus 
be demonstrated by measurements of arm and leg 
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blood pressures, respectively. We used this simple, 
noninvasive technique to ascertain the earliest record- 
able evidence of aortocaval compression as well as to 
determine the relationship, if any, between aortocaval 
compression and the development of pre-eclampsia. 


Method 


In 202 unselected young primigravida (198 teen- 
agers), brachial and femoral arterial pressures were 
taken in both the supine and left lateral positions at 
prenatal visits during the second and third trimesters. 
After the patient had rested in the chosen position for 
5 minutes, blood pressures were recorded twice by the 
Riva-Rocci method with the use of appropriately sized — 
cuffs on the right arm and leg. | 

In addition, roll-over tests! were performed in 78 of 
the gravidas, all teenagers, who attended the prenatal 
clinic between weeks 28 and 32 of gestation. After 
baseline diastolic pressures had been established in the 
lateral position, the patients were rolled onto their 
backs and blood pressures were measured immediately 
as well as after 5 minutes. An increase in diastolic pres- 
sure of 20 torr.or greater was considered a positive 
supine pressor response. 


Results 


‘Reproducible decreases in brachial and/or femoral 
systolic pressures exceeding 10 torr in the supine posi- 
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Fig. 1. Brachial and femoral arterial pressures of a 17-year- 
old primigravida. V, systolic and diastolic values in the left 
lateral recumbent position; o, systolic and diastolic values 
in the supine position; +, positive roll-over test; P, pre- 
eclampsia. Roll-over tests were positive at 30 and 31 weeks of 
gestation, i.e., brachial diastolic pressure rcse more than 20 
torr on change from lateral to supine position. Note the con- 
comitant decline in systolic pressures. The patient developed 


pre-eclampsia at 37 weeks, and measurement of blood pres- . 


sure in the supine position was omitted. 


Table I. Systolic blood pressures in the supine as 
compared with the left lateral recumbent position 


No. of Mean 
Blood pressure resbonses patients | % total | age 


4> 10 torr: 
Femoral artery 63 31 17.1 
Brachial and femoral arteries 93 46° 17.2 
Nol 240: _ 23 17.6 
Total 202 100 17.3 


tion were recorded in 156 gravidas on at least one oc- 
casion (Table I). Declines in brachial pressure exceed- 
ing 20 torr occurred in 39 of these, and in femoral 
. pressure in 65. Twenty of the gravidas with gen- 
eralized, i.e., brachial and femoral, blood pressure falls 
developed signs and symptoms of the supine hypoten- 


sive syndrome, and seven of these patients refused to | 


lie on the back at subsequent visits. The earliest evi- 
dence of femoral pressure decline in the supine 
posture was noted at 19 weeks of gestation; thereafter, 
the incidence rose progressively, with peak occurrence 
between 28 and 32 weeks. In contrast, declines in bra- 
chial pressure were detected only after week 28. Many 
gravidas who exhibited position-related falls in blood 
pressure(s) during an early prenatal visi: also had de- 
creases at subsequent visits; however, the severity of 
decline was not always the same. 

Pre-eclampsia developed in 25 women (1246); their 
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Fig. 2. Brachial and femoral arterial pressures of.an 18- 
year-old primigravida. V, systolic and diastolic values in the 
left lateral position; c. systolic and diastolic values in the 
supine position; *, supine hypotension. This patient hàd a 
positive roll-over test a: 31 weeks; supine hypotension at 35 
weeks; was delivered zt 40 weeks without developing pre- 
eclampsia. Note that the position-related fall in femoral pres- 
sure exceeded that in brachial pressure at 29, 31, 37, and 38 
weeks. 


Table II. Position-related blood pressure responses 


and patients developing pre-eclampsia 










Subsequent 
pre-eclampsia 


ped 






Blood pressure 
responses in supine position 






patients 


Femoral artery 63 4 . 6 
¿Brachial and femoral arteries 93 13 14 
No. | l _46 8 . 17 

Total 202 25 12 


blood pressure findings are summarized in Table II. 
There was no difference in the incidence of "supine 
hypotensive" manifestations between the subsequently 
pre-eclamptic gravidas (three patients, i.e., 12%) and 
those without gestational hypertension (17 patients, 
i.e., 10%). l 

Roll-over tests were positive in 45 of the teenagers 
included in this assessment (58%) and pre-eclampşia 
developed in fifteen of these (33%). The tests were 
negative in 33 of the patients (42%) and pre-eclampsia 


occurred in only two (6%). Chi-square analysis revealed 
* 
* 
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that the difference between the two groups was sig- 
nificant at the 0.02 level. Positive roll-over tests were, in 
general, associated with decreases in systolic pressure 
(Figs. I and 2). 


Comment 


With the use of the method of simultaneous arm and 
leg pressure measurements, a significantly (p « 0.001) 
higher incidence of femoral than brachial pressure de- 
crease in the supine position was observed in 72 healthy 
parturient women.’ The present data disclose that, 
during pregnancy also, position-related declines occur 
more frequently in leg pressure than in arm pressure; 
moreover, they are demonstrable at an earlier stage. 
The changes in severity of decrease at different pre- 
natal visits suggest that variations in fetal position 
influence the degree of vascular compression. 

Women with moderate to severe declines in both 
brachial and femoral arterial pressures—indicative of 
predominantly caval compression—were reluctant to 
lie on the back. In contrast, gravidas with position-re- 
lated falls predominantly in leg pressure—indicative of 
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aortic compression—remained oblivious to the 
hazardous situation. Therefore, the danger of the 
supine position ought to be impressed on expectan: 
mothers early in pregnancy. 

Since the incidence of position-related falls in blood 
pressure far exceeded that of pre-eclampsia, a direct 
relationship between gestational hypertension and aor- 
tocaval compression, per se, seems unlikely. Our results 
would rather suggest that a positive roll-over test indi- 
cates the presence of active compensatory mechanisms 
to the sequelae of caval compression. Such prominent 
sympathetic activity is prerequisite to, but not synony- 
mous with, the development of a vasospastic disease. A 
negative supine pressor reaction, on the other hand; - 
appeared to be prognostically more meaningful, as 
only two patients with negative tests later developed 
pre-eclampsia; one may, in fact, surmise that more fre- 
quent testing during weeks 28 to 32 may have elicited a 
positive result in these gravidas, too. A greater prog- 
nostic value of a negative as compared with a positive 
supine pressor response was also noted in two other 
series.” 4 
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Pregnancy following conization of the cervix: 
Complications related to cone size - 
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A retrospective study of 88 pregnancies occurring in 77 patients after cervical conization was 

undertaken to corr pare pregnancy outcome with cone size. Cone specimens were divided into two 
groups. Those measuring less than 2 cm in height or less than 4 cc in volume were considered to 
be "small ccnes" and those greater than 2 cm in height or 4 cc in volume were regarded as "large 


cones." The over-all normal term vaginal delivery rate was 46.6%, and was found tó be inversely 
proportional to the size of the cone. The incidence of both spontaneous midtrimester abortion and 
prematurity increased in direct proportion to cone size. Cervical stenosis necessitating cesarean 
section was, however, noted to be a complication associated with small rather than large cones. It 
was concluded from this study that all postcone pregnancies should be regarded as high rísk, 
preterm complications being particularly related to large cones. (AM. J. OBsTET. GYNECOL. 


136:14, 1980.) 


PREGNANCY OUTCOME after cervical conization re- 
mains an area of ill-defined risk, contradictory conclu- 
` sions having been reached in several published reports. 
As early as 1938, Miller and Todd,! in a small number 
of cases, noted a harmful influence in the direction of 
abortion and premature labor, and recommended that 
conization be limited to women past the child-bearing 


age (the indications of conization in their patients dif- | 


fering considerably from those pertaining today). 
Green? in 1966 considered that cone biopsy tended to 
cause similar complications and suggested that ring 
biopsy replace conizaticn when further child-bearing 
was important. 

Subsequent authors," however, have to a large ex- 
tent excluded prior conization as a: cause of major 
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complications in pregnancy. MacVicar and Willocks,? 
as well as Kullander and Sjóberg,* found no evidence 
that conization was a cause of cervical incompetence, - 
the latter authors in fact suggesting that cervical 
circlage be avoided in these patients. McLaren and col- 
leagues? felt that although there was no grave maternal 
complication in postcone pregnancies, these women 


= should nevertheless be monitored in hospital because 


of the possibility of cervical stenosis producing dystocia 
in labor. In contrast, a recent study by Lee? again dem- 
onstrated an increased incidence of prematurity, pos- 
sibly related to cervical incompetence, and in addition 
noted a likely relationship between corization and sub- 
sequent cervical dystocia in labor. 

Despite current availability and use of colposcopy 
and cryotherapy in the management of cervical in- 
traepithelial neoplasia (CIN), cervical conization is still 
necessary for definitive diagnosis and/or treatment in a 
significant number of women. The effect of this proce- 
dure on subsequent fertility thus remains an issue of : 
importance. | 

The present study was undertaken to assess the out- 
come of postcone pregnancies in a population in which 
CIN is prevalent, is frequently detected at an early 
age," and requires treatment which vill conserve re- 
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productive function. A further aspect of the investiga- 
tion was to determine the effect, if any, of cone size 
upon subsequent pregnancy outcome. 


Patients and methods 


In the 6 year period between July, 1972, and June, 
1977, 539 patients with cervical smears showing severe 
dysplasia or carcinoma in situ, detected on routine 
screening, were referred from a non-hospital-based 
Family Planning Center to Baragwanath Hospital 
for therapeutic conization. (This was prior to the 
availability of colposcopy and cryotherapy, which have 
enabled more conservative management of CIN at this 
hospital. ) Of these patients, 79 (14.67%) underwent sub- 
sequent hysterectomy, 229 (42.8%) continued con- 
traceptive usage, and 154 (28.5%) moved from the city, 
transferred to other clinics, or were lost te follow-up. 
The remaining 77 patients had 88 postconization 
pregnancies, which form the basis of this retrospective 
report. It should be emphasized, therefore, that this 
study is a documentation of postconization fecundity, 
and can in no way attempt to assess postconization 
fertility. | 

The mean age of the patients was 30 years (range 21 
to 40) and their preconization. parity averaged 3.2 
(range 0 to 12). The conization-conception interval var- 
ied from 1 month to 5 years. 

Cone biopsies were performed conforming to the 
description of Tovell and Dank. The specimens were 
submitted to the laboratory unopened, and marked at 
the 12 o'clock position. This enabled measurement, ina 
fixed state, of the lateral and anteroposterior diameters 
and of the height (the length between the apex of the 
cone and the maximal convexity of the base). Cone 
volumes were calculated mathematically with the use of 
these measurements in 47 specimens, which were di- 
vided into two groups, those less than 4 cc (small cones) 
and those greater than 4 cc (large cones). Fifty-three 
pregnancies occurred in this group. In the remaining 
cases, however, it was found thàt not all dimensions 
had been recorded, and the only parameter available 
was the maximum height of the cone. Therefore cone 
heights were known for all 77 specimens in the series, 
and these were similarly separated into two groups, 
those less than 2 cm in height (small cones) and those 
greater than 2 cm in height (large cones). 

The final diagnosis made on the cone biopsy speci- 
mens in 74 patients was CIN (25 severe dysplasias, 49 
carcinomas in situ). Early stromal invasion was present 
in the remaining three cases; these patients refused 
further treatment because of a desire for future child 
bearing. . 


+ 
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Table I. Pregnancy outcome following cone biopsy 


Outcome Percentage 


Ectopic pregnancy l 1.1 
First-trimester abortion 7 7.9 
Second-trimester abortion 13 14.8 
Premature delivery 13 14.8 
Cesarean section I 12.5 
Stillbirth 2 2.3 
Normal vaginal delivery | 41 .46.6 
Total 88 100 





Only those cases in which the course of the preg- 
nancy cculd be verified by review of hospital records 
were incorporated in the study, which was concluded in 
November, 1978. 'Thus several patients who reported 
early first-trimester abortions, not requiring hospital- 
ization, were omitted. Many patients attended Barag- 
wanath Maternity Hospital antenatally without referral 
information concerning prior conization, and did not 
report previous cervical surgery despite specific rou- 
tine inquiry. Thus only 27% of the labors were con- 
ducted with the knowledge of previous conization and 
only two patients had Shirodkar sutures inserted. 


Results 


The over-all outcome of the 88 pregnancies is shown 
in Table I. In Table II the outcome of 53 pregnancies 
in which cone volume was measured is related to small 
and large cone size (31 and 22 pregnancies, respec- 
tively. Table III documents the pregnancy outcome 
associated with cone height in all 88 cases, similarly 
separated into small and large cones (65 and 23 preg- 
nancies, respectively). Analysis of these tables reveals 
the follcwing results. 

Abortions. The spontaneous abortion rate was 
22.7% (7.9% occurring in the first trimester and 14.8% 
in the second). Of note was the relationship of second- 
trimester abortion to large cone size (18.2% with large 
cone volumes, compared with 6.5% with small cone 
volumes). A similar result was observed when cone 
height was used as a parameter, second-trimester 
abortion occurring in 21.7% and 12.3% of pregnancies 
following large and small cones, respectively. 

Prematurity. The over-all incidence of prematurity 
(i.e., viable infants weighing 2,500 grams or less) was 
14.8%. The incidence of this problem was significantly 
raised in the groups with large cones (31.7% in the 
volume category and 30.4% in the height category). 
Prematurity rates were considerably lower following 
small cones, being 3.2% in the volume group and 9.2% 
in the height group. 

The only two patients in whom circlage had been 


16 Leiman, Harrison, and Rubin 


Table II. Pregnancy outcome related to cone volume 












Spontaneous abortion 


|^ 4 


Cone volume 


(cc) - 





Ectofnc pregnancy 





Premature delivery | Cesarean section | Stillbirth | vaginal delivery | Total 
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3.2% 12.9% 6.595. 3.2% 16.1% 6.5% 51.6% 100% 

>4 oe 3 4 2 3 TANE 5 99 
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Table III. Pregnancy outcome related to cone height 


Spontaneous abortion 






Cone height 
(cm) 






Ectopic pregnancy. Fri 
8 


Premature delivery | Cesarean section | Stillbirth | vaginal delivery | Total 









<9 Tos 5 10 9 33 65. 
1.5% 7.7% 12.3% 9.2% 15.4% 3.1% 50.8% 100% 

9 - 2 5 | 1 ae 8 23 

um 8.796 21.7% 30.4% 100% 


Table IV. Comparison of results of published studies 





4.4% — 34.8% 





Spontaneous abortions - 







Term 






Trimester 1 Trimester 2 | Total | Premature deliveries | Cesarean sections | vaginal deliveries 
(%) (%) (%) (%) (70) 





4 59 — — 10.2 10.2 — 74.6 
2 54 — . — 25.9 11.1 — 63.0 
3 155 19.4 1.9 21.3 E 5.2 71.0 
5 58 19.1 6.0 25.1 4.4 5.9 67.6 
8 196 — — 27.1 14.5 16.0 45.3 
6 23 17.4 4.3 2l. 8.7' — 65.2 

12.5 45.6 


Present study 38 , E. 14.8 22.1 14.8 


performed were delivered of premature infants. These 
two patients had similar histories. Each had had two 
normal term vaginal deliveries prior to conization and 
a midtrimester abortion in the first pregnancy after 
conization. In their subsequent pregnancies, cervical 
circlage was performed, resulting in premature but vi- 
able infants of 35 and 36 weeks' gestation. 

Cesarean sections. The 11 cesarean sections noted in 
Tables I, II, and III formed 12.5% of the series. In 
addition, three patients formerly included under the 
category of "prematurity" had cesarean sections per- 
formed consequent on failed induction of labor after 
premature rupture of membranes. The primary com- 
plication in these three pregnancies was prematurity, 
but they are included here for more complete analysis 
of the cesarean sections, which thus totaled 14. Of 
these, six (42.996) were done for cervical fibrosis and 


failure of dilatation in labor. 


These six cases were further investigated as to a pos- 
sible association between dystocia and cone size. It was 
found that five of the six had cone heights of less than 2 
cm, whereas cone volumes were less than 4 cc in three 


of the four cases where cone volumes were known, thus 
implicating small cones as the factor predisposing to 
stenosis. | 

Stillbirths. There were two stillborn infants in the 


: series (2.3%), review of the charts indicating no rela- 


tionship to prior conization. 

Term normal vaginal deliveries. The over-all term 
normal vaginal delivery rate (46.6%) was inversely 
proportional to cone size. The figures for small cones 
were 51.6% measured volumetrically and 50.8% ac- 
cording to height; the corresponding figures for large 
cones were 22.7% and 34.8%, respectively. 


Comment 

The pregnancy outcome in this series is notably in- 
ferior to that reported in most publications (see Table 
IV). In attempting to explain this difference several 
factors must be taken into account. Baragwanath Hos- 
pital serves a population of approximately 1.5 million 
black people. Annual delivery figures for the Maternity 
Section average 16,000. A further 7,000 deliveries are 
conducted at primary. health care clinics in Soweto, 
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with referral of complicated cases to Baragwanath 
Hospital where necessary. Decentralization of mater- 
nity, family-planning, and gynecologic services has re- 
sulted in poor integration of patient records. Further- 


-more, first antenatal attendance at this hospital is 


uncommon before 20 weeks’ gestation, and in this 
series. only one of the 20 patients who aborted spon- 


taneously in the first or second trimester had registered ` 


at the antenatal clinic prior to aborting.. These factors 
precluded efforts to obtain a control group matched 
for all factors except previous conization. Similarly, the 
possible infuence of preconization obstetric history on 
pregnancy outcome in the study group could not be 
adequately investigated. | 

The retrospective nature of this study created areas 
of deficiency which are acknowledged. This applies in 
particular to the method of volumetric assessment of 
cone biopsy specimens. Whereas measurements of 
cone heights were accurate and unequivocal in all cases, 
volumes-were mathematically calculated. This parame- 
ter gives some indication of the amount of tissue re- 
moved, but does not take cognizance of that portion of 
the cone occupied by the cervical canal, which varies 
from case to case. A far more accurate method of vol- 
ume assessment would have been the fluid displace- 
ment technique described by Rubio, Thomassen, and 
Kock.!! Nevertheless, despite this inadequacy, the re- 
sults obtained in this series were felt to be important 
enough to warrant reporting. A prospective study in- 
corporating more precise volumetric assessment of 
cone specimens, complemented by close patient fol- 
low-up, has recently commenced. 

The division into “small” and “large” cones based on 
height and volume was arbitrary, as at present there is 
no agreement bana the definition of the size of 
cone specimens.” 

Significant findings of this study concerned the rates 
of spontaneous abortion, prematurity, and normal 
vaginal delivery, as well as the indications for cesarean 
section. 

The over-all spontaneous abortion rate, inclusive of 
first- and midtrimester abortions, of 22.7% is not 
markedly above the 10 to 20% generally accepted as 
normal, and,is comparable with the figures quoted in 
most postcone studies.” * =  5'The 14.8% incidence of 
second-trimester abortions in this series is significantly 
higher than the expected rate of 5% quoted for South 
African blacks! and also greater than that reported by 
MacVicar,? McLaren,® and Boyd and their colleagues.? 
This complication assumes particular prominence in 
the large cone group, accounting for fetal wastage in 
18.2% (volume) and 21.7% (height) of pregnancies, 
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Whereas most authors?-*: consider that cervical con- 
ization is not followed by an untoward incidence of 
abortion, our conclusions are contrary. We ther efore 
stress the strong possibility of midtrimester abortion 
following large cones, and propose that elective cervical 
circlage is warranted in these cases. — 

: The expected prematurity rate at Baragwanath 
Hospital is 10 to 12%. Thus, the 14.8% incidence in this 
report is not unduly high. However, a major feature, 
not previously documented, is the significant fact that 
almost a third of pregnancies following large cone 
biopsies resulted in premature births. This was not the 
case with small cones. The study of Lee® is the only 
report in which the prematurity incidence (14.5%) was 


. noted to be higher than the rate quoted (7.7%) for that 


population. We are in full agreemen: with his sugges- 
tion that all postcone pregnancies be carefully followed 
to detect early signs of cervical incompetence, in order 
that appropriate treatment can be instituted. More- 
over, we would again recommend that elective circlage 
is mandatory following large cone biopsies. 
. The over-all cesarean section rate of 12.5% falls well 
within tne average rate for Baragwanath Hospital 
(15920). This latter figure is related to the high incidence 
of pelvic contracture in the South African black. Other 
authors have similarly not documented an increased 
incidence of cesarean section. However, a noteworthy 
difference is that in the present study, six of the 14 
cesarean sections (42.9%) were performed because of 
cervical dystocia in labor. MacVicar and Willocks? 
noted only one case of dystocia in 155 pregnancies and 
McLaren and associates? encountered only two in 68 
pregnancies, one of which was managed by digital dila- 
tation. Both Green? and Lec? had three cases in series 
of 60 and 106 pregnancies, respectively. In all but one 
case in our study cervical fibrosis was secondary to a 
small cone. Thus it is suggested that whereas large 
cones predispose to an incompetent cervix, it is the 
small cone which is associated with cervical stenosis. 
The cver-all term.normal vaginal delivery rate is 
46.6%, Lee? being the only other author with a compa- 
rable figure. This is a direct consequence of the pre- 
maturity and second-trimester abortion rates obtained. 
Hence, as would be expected, the normal outcome de- 
creases markedly in those cases associated with large 
cones (22.796 where volume was measured, 34.896 
where height was measured). The difference between 
these two figures is attributed to the more accurate as- 
sessment of the amount of cervical tissue removed with 
the use of volumetric quantitation. The duration of 
labor was not affected in either primiparous or multi- 
parous patients. 
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Conclusions 


This study has demonstrated poor pregnancy out- 
come following cervical conization. For the first time, 
problems of pregnancy have been related to cone size. 
This correlation revealed a high risk of midtrimester 
abortion and prematurity consequent cn large cones, 
witli a resultant very low term normal vaginal delivery 
rate, In addition, cervical dystocia was found to be a 
factor related almost exclusively to small cones; an as- 
sociation not previously recognized. Patients who be- 
come pregnant following cervical conization form a 
high-risk group and require careful monitoring from 
an early stage of gestation to detect cervical incompe- 
tence. Our results woulc suggest that when cone size is 
large, elective cervical zirdage is indicated. Alterna- 
tively, when cone size is small, cervical dystocia may be 
encountered when term labor ensues. Therefore, we 
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. endorse the plea made by Rubio and associates? for 


international standardization in reporting results of 
cone biopsies, including cone size. In addition, we ad- 
vocate that all patients undergoing cervical conization 
be made aware of possible deleterious effects on sub- : 
sequent pregnancies, and be supplied with documen- 
tation of all par ticulars of the cone biopsy, including 
cone size. This must be made available at the first an- 
tenatal visit. 

Finally, it is recommended that, wherever possible, 
CIN in young women desiring further child bearing 
should indicate colposcopically directed cone biopsies, 
with removal of the minimum amount of cervical tissue 
consistent with eradication of the intraepithelial lesion. 


The authors wish to express special thanks to Sister 
Winnie Serobe for her untir ing assistancė in patient 


follow- -up. 
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We reviewed 5,003 records of consecutive deliveries in 1975 and 1976 at Boston Hospital for 

. Women, abstracted demographic and obstetric data, and analyzed singleton deliveries at 27 weeks’ 
gestation or greater. We compared women with exactly one pricr proximate induced or spontaneous 
abortion with women of similar gravidity or parity with no prior pregnancy losses. Offspring of 
wcmen with a proximate induced abortion had no higher frequency of short gestations, low Apgar 
scores, or congenital malformations than those born of women with no prior loss. Offspring of 
secundigravidas with a proximate abortion had birth weights similar to those of other primigravidas. 
Thus we have found that women with a single prior induced abcrtion have no increased risk of poor 
outcome of the next sregnancy after 27 weeks’ gestation. In contrast. offspring of secundigravidas 
with a proximate spontaneous abortion had an increased frequency cf short gestations, low birth 
weights, low Apgar scores, and congenital malformations, indicating that these women are a 
high-risk group for subsequent poor late pregnancy outcomes. (AM. J. OBSTET. GYNECOL. 


136:19, 1980.) 


IN 1976 there were almost one million reported legal 
abortions in the United States and slightly more than 
3.1 million live births.! Among the women having a 
legal abortion 4895 had no living children. These 
statistics indicate that abortion is frequently a young 
woman's first encounter with personal reproductive 
health care. Clearly the question of whether an induced 
abortion has an effect on subsequent reproductive per- 
formance is important. 

In April, 1976, we started a series of investigations 
on the effect of prior induced abortion on pregnancy 
outcome. As an initial study we have reviewed the rec- 
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ords of patients delivering at Boston Hospital for 
Women, Lying-in Division. This provided a consistent 
source of data on pregnancies reaching at least 27 
weeks’ gestation and has allowed us to analyze the ef- 
fect of a single induced abortion on late outcomes of 
the next pregnancy such as prematurity and malfor- 
mations. For comparative purposes we also present 
data on the effect of a single spontaneous abortion on 
the late outcomes of the next pregnancy. 


Methods 


We reviewed 5,003 consecutive deliveries at Boston 
Hospital for Women occuring between September, 
1975, and June, 1976, abstracting information from 
the standard forms incorporated in every record. Ia- 
formation was obtained on demographic variables in- 
cluding maternal age, ethnic group. education, reli- 
gion, marital status, mode of payment, and physician. 
We recorded past pregnancy history, which invariably 
had been obtained at the first prenatal visit. Among the 
other variables for which information was abstracted 
were date of last menstrual period, number of prepar- 
tum admissions for premature labor, date of delivery, 
type of delivery, occurrence of toxemia, history of 
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Table I. Percentage of women with selected 
demographic characteristics: Gravida 1 or 2 


G2P0 | G2P0 
Characteristics GIPO | G2P1 | IABI | SABI 


Black ethnicity *. 128 12.9 28.4 10.5 
Married an 78.7 87.8 66.3 91.5 
More than highschool — 62.5 66.5 .57.9 70.5 
education 
Welfare payment 14.1 13.9 244 11.6 
`- Clinic physician 23.7 18.9 36.1 13.8 
First visit after third 8.7 6.3 10.3 3.5 
month . 
Catholic 48.5 44,2 40.5 49.7 
Total number 1,757 1,095 205 189 
Mean age (yr.) 25.0 27.7 24.5 273 


Abbreviations: G = gravidity, P = parity, IAB = induced 
abortion, SAB'— spontaneous abortion. 


bleeding during pregnancy, occurrence of placenta 
previa and placental abruption, birth weight, Apgar 
scores, and malformations. Stillbirths and deaths in the 
first week of life were recorded. For women who had a 
history of prior induced abortion the method of abor- 
tion was generally not available. Also, for women with a 
history of prior induced or spontaneous abortion the 
gestational age at which the event occurred was gen- 
erally not available. 

We have limited the analysis to women who are 
nondiabetic and who had a singleton delivery at 27 
weeks' gestation or later. We have also excluded all 
women with a history of prior pregnancy loss except 
for those who had exactly one prior induced or spon- 
taneous abortion. These women were included only if 


the loss occurred in the pregnancy immediately prior ` 


to the present pregnancy. 

In evaluating the outcome of the second pregnancy 
for the group of women whose first pregnancy ended 
in an induced abortion (G2POIABI) or spontaneous 
abortion (G2POSAB1), two comparison groups were 
used. Primigravida women (G1PO) on the one hand, 
are comparable in that they too have had no previous 
live birth. On the other hand, secundigravida women 
who had a previous live birth (G2P 1) are similar in that 
they too are pregnant for the second time. We present 
data for all four groups: G1P0, G2P1, G2POIAB1; and 
G2POSABI. E ! 

Women who had had at least one live birth but whose 
most recent pregnancy resulted in an induced abortion 
(G3+P1+IABI1) ora spontaneous abortion (G34-P14- 
SABI) were also studied. They were compared to 
women who were pregnant for at least zhe third time 
and who had had at least two previous live births 
(G3-- P2). 

For each of these groups we tabulated the crude per- 


January 1, 1980 
Am. J. Obstet. Gynecol. 


Table II. Percentage of women with selected 
demographic characteristics: Gravida 3 or greater 


G3+P1+ | G3+PI+ 
Characteristics G3+P2+ IABI SABI 


Black ethnicity 20.6 49.4 16.2 

Married 79.9 353. 80.0 

More than high school 50.2 29.3 53.6 
education : 

Welfare payment 26.1 60.0 - 21.9 

Clinic physician . 30.0 65.9 . 19.4 

First visit after third 10.5 21.2 5.8 

|. month "E 

Catholic 52.4 42.1 46.3 
Total number  : 601 85 160 
Mean age (yr.) 29.8 . 26.0 29.4 


For abbreviations, see footnote to Table I. 


centages with certain demographic characteristics and 
the percentages with selected adverse outcomes of 
pregnancy. We standardized these percentages by the 
direct method for differences in ethnic group (white, 
other) and payment status (welfare, other) and com- 
puted the standard error of the standardized per- 
centages. For purposes of assessing the stability of the 
differences in percentages between the women with an 


. -abortion (either induced or spontaneous) and each of 


the comparison groups, the standard error of the dif- 
ference was computed. Differences in percentages 
which-were greater than 1.96 times the standard error 
of the difference and therefore achieved statistical sig- 
nificance at the p= 0.05 level are indicated in the 
tables. ` 


Results 


As seen in Table I, -he two groups of women with no 
previous abortion had similar demographic charac- 
teristics. However, the groups cf women with a previ- 
ous induced or spontaneous abortion differed from 
each other and from rhe two comparison groups. The 
group whose first pregnancy ended in ar induced 
abortion (G?POIAB1) included a higher percentage of 
black and single women. Women in this group were 
more likely to be receiving welfare assistance and to be 
under the care of a clinic (as opposed to a private phy- 
sician). They were younger, had less formal education, 
and tended to come for prenatal care later in preg- 
nancy. Slightly fewer were Roman Catholic. 

In contrast, the group whose first pregnancy ended 
in a spontaneous abortion (G2POSABI) had a higher 
percentage of white znd married women. Fewer were 
on welfare or under the care of a clinic physician. They 
had more formal education and tended to come for 
prenatal care earlier in pregnancy. 
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Table ITI. Standardized percentage of women with 
selected outcomes of pregnancy: Gravida 1 or 2* 


G2P0 G2P0 
Outcome G1IPOQ|G2P1 | IABI SAB] 
1.4 0.9 


First-trimester bleeding : 3.7t 3.9 
Toxemia of pregnancy 5.3 0.9 4.84 3.54 


Premature labor admis- 3.0 2.9 B. 39 
sion 

Placenta previa or 0.7 0.8 .0.6 1.4 
abruptio placentae 

Gestational age less 6.7 4.8 4.8 8.8 
than 37 weeks 

Stillbirth 0.7 L.l l.l 1.4 

One-minute Apgar less 5.3 44 3.5 9.71: 
than 6 


Congenital maiforma- 6.3 5.6 5: 12.08 
tion 


Weight less than 2,500 8.2 5.8 6.8 . 12.01 
m 
Neonatal death 0.3 0.3 0.0 0.8 
Total number 1,757 1,095 205 189 
Mean gestational 39.6 39.5 39.7 39.4F 
age (wk.) 


Mean birth weight 3,265 3,831 83,2791 8,1658 
(gm) 


For abbreviations, see footnote to Table I. 

*Standardized for ethnic group and payment status. 

Values which differ from the GIPO group (1), the G2P1 
group (4), cr both groups (§) at the 0.05 level. 


Table II indicates that similar differences were ob- 
served among the groups with higher gravidity. The 
differences were, if anything, more pronounced, espe- 
cially for the women whose most recent pregnancy had 
ended in an induced abortion (G3+P1+IAB1). 

Despite these demographic differences, the data pre- 
sented in Tables III and IV reveal very few differences 
in pregnancy outcome between the women whose last 
pregnancy ended in an induced abortion and those 
who had had no previous fetal loss. The onlv consistent 
finding was an excess of first-trimester bleeding. With 
respect to birth weight of the offspring and rate 
of toxemia, women whose first pregnancy ended in 
an induced abortion appeared more comparable to 
other primiparas (G1P0) than to other secundigravidas 
(G2P 1). 

Women whose first pregnancy ‘ended in a spontane- 
ous abortion had considerably more adverse outcomes 
of pregnancy than any of the other groups (Table III). 
There was a higher rate of first-trimester bleeding and 
more short gestations, congenital malformations, low 
one-minute Apgar scores, and low-birth-weight babies. 
The rate of toxemia was more comparable to that in 
other primiparas rather than other secundigravidas. 
Women of higher gravidity whose last pregnancy 
ended in spontaneous abortion (G3--P1-SABI) ex- 
hibited fewer differences from the G3+P2+ come 
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Table IV. Standardized percentage of women with 
selected outcomes of pregnancy: Gravida 3 or greater* 


G3+PIi+ | G3+Pi+ 
G3+P2+ IAB! SABI 


Outcome 
First-trimester bleeding 0.7 3.9 3.7 
Toxemia of pregnancy 0.5 0.9 2.3 
Premature labor admis- 5.3 2.1 3.2 
sions 
Placenta previa or 0.7 0.4 3.8 
abruptio placentae 
Gestational age less than ; 4.5 2.5 5.3 
37 weexs 
Stillbirth 0.7 0.0 0.0 
One-minute Apgar less 4.9 6.4 10.97 
than 6 
Congenital malformation 57 6.8 5.0 
Weight less than 2,500 5.4 2. 5.8 
m 
Neonatal death 0.5 1.2 1.2 
Total number 601 85 160 
Mean gestational age 39:5 39.7 39.5 
wk.) 


Mean birth weight (gm) 3,360 3,492 3,328 


*For abbreviations, see footnote to Table I. 
Standardized for ethnic group and payment status. 


7Value which differs from the G3+P2— group at the 0.05 
level or less. - 


parison group (Table IV). They did have a statistically 
significantly greater frequency of low Apgar scores and - 
somewhat higher rates of first-trimester bleeding, tox- 
emia, and plácenta previa or abruptio placentae. 


Comment 


This study indicates that women who have had a 
single induced abortion and who in their next preg- 
nancy are able to reach 27 weeks' gestation do not ap- 
pear to pose a special risk for poor late pregnancy out- 
come events such as prematurity, low Apgar scores, or 
malformations. The design of the study precludes any 
assessment of whether a single induced abortion alters 
subsequent fertility or early outcomes of pregnancy 
such as spontaneous abortion. 

The literature concerning late effects of induced 
abortion is conflicting. Several previous studies have 
addressed the question of whether there might be a 
relation between prior induced abortion and prema- 
turity, as defined by either short gestation or low birth 
weight. In one of the earlier studies, Moriyama and 


. Hirokawa* reported a higher frequency of spontane- 


ous abortion and a higher frequency of prematurity 
(births between 28 and 36 weeks) in the next pregnancy 
following an induced aborton. Data contained in the 
paper, however, do not prove this point. Among 
women who delivered prematurely and who had had 


* 
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no prior live birth, 22 of 76 (28.9%) had aad a preced- 
ing induced abortion; whereas, among women who de- 
livered at term who had had no prior live birth, 817 of 


3,962 (20.6%) had had a preceding induced abortion. 


For women with one living child who then delivered 
prematurely, 34.2% had had an immediately preceding 
induced abortion versus 32.196 of those delivering at 
term; and for women with two living children who de- 
livered prematurely 22.2% had had an immediately 
preceding induced abortion versus 40.5% of those de- 
livering at term. None of these differences is statisti- 
cally significant. In a separate study from Japan, re- 
ported at about the same time, Furusawa and Koya’ 
were unable to observe a difference in birth weight 
. among the offspring of women whose first and only 
prior pregnancy had ended in an induced abortion 
compared to offspring of other primiparas. 

Roht and colleagues! have also performed a series of 
studies in Japan. They examined two different samples 
of women in Kochi prefecture in 1971 using two dif- 
ferent survey techniques—a mailed questionnaire and 
a personal interview. Initially they were unable to dem- 
onstrate any effect of induced abortion on subsequent 
births less than 2,500 gm; but in their most recent re- 
port they reanalyzed the data and stated that an effect 
was present. Nonetheless, examination of the reported 

-data does not reveal any statistically significant differ- 

ence in low-birth-weight babies born of women with a 
history of a single prior induced abortion. In the mail 
survey 13.3% ' of women who had no prior live births 
but a single prior induced abortion had low-birth- 
weight babies versus 9.176 of women who had had no 
prior pregnancies. In the interview survey the corre- 
sponding rates of prematurity were 5.496 for women 
with a previous abortion versus 7.1% for primi- 
gravidas. Roht and associates* also present results for 
women of higher birth orders. Again it is not apparent 
that there is a consistent or important difference be- 
tween women who had a single abortion and those who 
had no prior abortion. 

Van der Slikke and Treffers? obtained data from 
primiparas in the Netherlands and were unable to 
demonstrate a statistically significant increase in short 
gestations for women with either a prior induced or 
prior spontaneous abortion. Similarly, Koller and 
' Fikhom in Norway have compared the rates of low- 
birth-weight babies (under 2,500 gm) for three groups 
of secundigravidas: women whose first pregnancy 
ended in an induced abortion (8.4%), women whose 
first pregnancy ended in a spontaneous abortion 
(6.0%) and women whose first pregnancy ended with a 

live birth (2.596). This study did not adjust for marked 
differences in age and marital status between the 
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induced-abortion group and the other two groups; and 
despite the gross trend, the percentages of low-birth- 
weight babies do not differ significantly. 

Daling and Emanuel” * have performed two studies, 
one in Taiwan the other in Seatile, Washington, to ex- 
amine late effects of induced abortion. After control- 
ling for important demographic differences between 
the groups with various prior pregnancy histories, they 
were unable to demonstrate any excess of short gesta- 
tions or low birth weights among the offspring of 


‘women who had had a preceding induced abortion. 


A study in Yugoslav women by Hogue? has shown 
that offspring of women whose first pregnancy ended 
with an induced abortion had birth weights similar to 
the offspring of primigravidas, although higher birth 
weights were seen among the offspring of secundi- 
gravidas whose previous pregnancy had ended in a de- 
livery. These results are identical to those reported in 
the present study. 

In contrast to the above studies, there are four re- 
ports of statistically significant excesses of premature 
babies born to women with prior induced abor- 
tions." Two studies from Greece'® !! show approxi- 
mately a twofold increase in risk of having a delivery 
prior to 37 weeks for women with a history of prior 
induced or spontaneous abortion and a further in- 
crease in risk with increasing numbers of prior abor- 
tions. Harlap and Davies," who had interviewed a 
group of over 11,000 pregnant women in Jerusalem to 
ascertain prior pregnancy history, showed a statistically 
significant 1.3-fold increase in risk of having a baby less 
than 2,500 gm for women who had had at least one 
prior induced abortion. Finally, Richardson and Dix- 
on? working in England observed an increase in de- 
liveries between 27 and 36 weeks' gestation among a 
group of secundigravidas whc had had an induced 


abortion versus a group who had had a spontaneous 


abortion. 

One possible difference between some of the studies 
performed in other countries and those performed by . 
Daling and Emanuel’ and by us is that most of the 
women in a population such as ours who report prior 
abortions had them legally, recently, early in preg- 
nancy, and by the method of dilatation and suction 
rather than by sharp curettage. It is quite possible that 
less dilatation of the cervix and more favorable condi- 
tions might lead to better subsequent late pregnancy 
outcomes. Clearly no single additional study is going to 
resolve completely the contlicting results of the previ- 
ous reports. Also, Roht and colleagues,’ Papaevangelou 
and associates,!? Pantelakis and co-workers! were able 
[o examine the effects of multiple prior induced abor- 


tions, for which we have insufficient data. 
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Each of the studies cited has tried to determine 
whether there is any association between prior induced 
abortion and shorter gestations or lower birth weights. 
Probably more important is the question of how strong 
an association might exist: In practical terms, is the risk 
to the individual for having a premature baby follow- 
ing an induced abortion sufficient to alter the man- 
agement of the subsequent pregnancy? In our study 
the relative risk of having a baby between 27 and 36 


weeks for woman whose first pregnancy led to an in- ` 
. duced abortion (G2POIAB1) compared to a primi- 


gravida (G1PQ) is 0.72. The 95% confidence limits are 
0.38 to 1.38. Thus not only are we unable to demon- 
strate an increase in prematurity but it is also unlikely 
that we have missed a substantial difference due to the 
numbers in our study or due to chance. Even if the true 
risk of short gestation were to lie at the high end of the 
confidence interval, it is unlikely that this would alter 
decision making or obstetric management. 

Another area of interest in the present study is.the 
finding of a greater frequency of bleeding in the first 
trimester by women whose most recent pregnancy had 
ended in an induced or spontaneous abortion. Harlap 
and. Davies”? also have noted an increased frequency of 
bleeding in each of the first three months of preg- 
nancy. It is possible that this could. reflect a reporting 
bias or a recall bias. That is, women with first-trimester 
bleeding may be more likely to recall a prior pregnancy 
loss or women with a prior pregnancy loss may be more 
likely to report first-trimester bleeding. Alternatively, 
since in our study increased bleeding was reported only 
in the first trimester and since in the study by Harlap 
and Davies it was more pronounced in the first two 
months than in the third month, it is possible that first- 
trimester bleeding is a true sequela of prior abortion. 
The question deserves further scrutiny. 

The subsequent offspring of women who have had a 
prior spontaneous abortion are well recognized to be at 
a higher risk for prematurity and perinatal death, In- 


, terestingly, Funderburk and colleagues! have shown 
that this risk decreases with the number of term preg- 


nancies which a woman has had. The results of the 
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current study are consistent with this and indicate spe- 
cifically that a woman whose first pregnancy has ended 
in a spontaneous abortion is at greater risk of a sub- 
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outcomes of the subsequent pregnancy, including mal- 
formations and prematurity, are different for these 
two groups. These differences are not due to differ- 
ences in interpregnancy interval, which in our study 


was similar for the two spontaneous abortion groups. 


And, if the "rest" hypothesis were the only explanation, 
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Progesterone, 17- hydroxyprogesterone, estradiol, and 
estriol in late pregnancy and labor  . 


R. S. MATHUR, Pu.D. 
SARA LANDGREBE, B.S. 
H. OLIVER WILLIAMSON, M.D. 


Charleston, South Carolina 


‘Levels of progesterore, oe eres estradiol, and éstriol were measured in serial 
plasma samples collected from 30 uncomplicated pregnancies during the last eight weeks of, 
gestation: From another group of 27 uncomplicated pregnancies, blood samples were collected 
during the Second stage of labor and the same steroids were measured. Progesterone, 
17-hydroxyprogestercrie, and estradiol levels were highest during the last one to three weeks prior 
to the onset of labor, whereas estriol concentration increased progressively. The levels of these 
steroids during the second stage of labor were statisticallv not different from those just preceding 
labor. It is concluded that the onset of human labor is not associated with marked changes in the 
maternal levels of anv of these steroids. (AM. J. OBSTET. GYNECOL. 136:25, 1980.) 


IT HAS been proposed that progesterone plays a-sig- 
nificant role in blocking myometrial contractibility and 
therefore onset of labor.' In humans, a decrease in the 
maternal progesterone level prior to the onset of labor 
has been observed.” However, a number of other stud- 
ies have failed to demonstrate such a change.** A pro- 
gressive decrease in maternal progesterone and a con- 
comitant increase in estradiol occurring during the last 
five weeks prior to labor has been reported.’ We re- 
examined maternal steroid levels in association with 
spontaneous onset of labor by measuring progesterone 
(P), 17-hydroxyprogesterone (17-OH P), estradiol (Ex), 
and estriol (E3). Synthesis of 17-OH P in late pregnancy 
is dependent upon the placental conversion of precur- 
sor steroids, essentially 17a-OH-pregnenolone (sulfate) 
of fetal adrenal origin.? It was felt that in the event of a 
marked change in maternal P levels as a consequence 
of altered placental P synthesis this might also be asso- 
ciated with changes in another progestin of placental 
origin, i.e., 17-OH P. The maternal plasma 17-OH P 
levels during the last trimester of pregnancy have been 
established.* *- ° However, changes, if any, in the ma- 
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ternal 17-OH P levels prior to the spontaneous onset of 
labor do not seem to be documented. Estimation of 
estriol was included to validate normally progressing 
pregnancy. 


Materials and methods 

Venous blood samples (n = 205) were collected se- 
rially from 30 patients between 32 weeks and term who 
were delivered following spontaneous oriset of labor. 
Plasma. was obtained and stored at —20° C, until ana- 
lyzed. The patients were selected on the basis of deliv- 
ery within two weeks of expected date of confinement 
and birth of a normal healthy term infant. Where more 
than one sample was collected in the same week from 
one patient, the average ofthe values was used in com- 
puting the plasma concentration for that week. 

Maternal venous blood samples were collected dur- 


` ing the second stage of labor from another group of 27 


healthy patients who were delivered following spon- 
arous onset of term labor. 


Radioimmunoassay procedure 


Antibody used. The antibody for P was generated in 
sheep by means of 11-hydroxyprogesterone hemisuc- 
cinate ccnjugated to bovine serum albumin (gift from 
Dr. Walter Wiest). This antibody cross-reacts less than 
1% with 17-OH P and less than 0.1% with cortisol, 
estrone, estradiol, and. estriol. Antibody for 17-OH P 
was produced by means of I7-OH P-3-oxime conju- 
gated to human serum albumin (S-66 No. 4, from Dr. 
Guy Abraham, cross-reactivity with P is less than 1%). 
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Table I. Recoveries of P, 17-OH P, E;, and E; added 
to nonpregnancy plasma (amounts recovered are 
expressed as mean + SEM) | 






E: "mount 
recovered 


P 6 ug% 12 6.6 + 0.2 
| 10 ug% v19 9.8 + 0.4 
20 ug% 12 19.4 + 0.4 
17-OH P 125ng%  . 8 133 + 3.9 
250 ng% 8 255 * 11 
500 ng% 8 503 + 14 
E, 1,000 ng% 8 1,025 + 30 
1,500 ng% 8 1,595 + 125 
E; 750 ng% 8 718 + 33 
1,000 ng% 8 980 + 103 


Correlation coefficient (r) between amounts added and 
amounts recovered = 0.98. l 


For E, antibody, 6-keto E; conjugated to thyroglobulin 


was injected into the rabbits (gift from Dr. Delwood . 


Collins). This antibody cross-reacts less than 296 agairist 
estrone and less than 0.1% against estriol. Antibody for 
Ea was obtained in rabbits by means of estriol-4- 
azobenzoic acid coupled to bovine serum albumin. This 
antibody cross-reacts less than 196 with estrone and es- 
tradiol (gift from Dr. U. Goebelsmann). 

. Radioimmunoassay. Approximately 1,000 counts 
per ‘minute (CPM) tritium-labeled internal standards 


were added to 100 ul of plasma in separate tubes. The - 


mixtures were extracted with either.5 ml of spectral 


. grade n-hexane (for P) or 2 X 5 ml of diethyl ether (for 


17-OH P, E,, and E;).. The extracts were evaporated to 
dryness and the residues reconstituted in either 1 ml of 
spectral grade methanol “for P, Ez, and E3) or 0.5 ml of 
freshly distilled iso-octane (for 17-OH P). The metha- 
rol solutions were assaved for steroid levels as de- 
scribed: below. However, the iso-octane solutions were 
applied on celite microcolumns and the columns eluted 
by means of increasing concentrations of ethyl acetate 
in iso-octane as described by Parker and colleagues.'? 
The 17-OH P was eluted with 1596 ethyl acetate in 
iso-octane. This 17-OH P fraction was collected, dried 
under nitrogen, and the residue. dissolved in 1 ml of 
methanol. One hundred microlitérs from these solu- 


tions in methanol were transferred to counting vials to ` 
. determine procedural losses. One hundred microliters 
were transferred to radioimmunoassay tubes for assay . 


in duplicate. The initial dilution of thé antibody was 
1:10,000 for 17-OH P, Es, and E; and 1:5,000 for P. 
Following incubation (3 hours for P and 2 hours for 
17-OH P, E;, and E; at 4? C), 7 mg of florisil was added 
to separate the unbound fraction from the bound. One 
hundred microliter aliquots of the bound fractions 
were transferred to counting vials and assayed for ra- 
dioactivity. The useful range of the standard curves (in 
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picograms) was 100 to 1,200 for P, 20 to 300 for 17-OH 
P, 10 to 150 for E;, and 20 to 300 for Ej. 
" Recovery of labeled internal standards. Based on 
100 samples analyzed, the percentages of recovery 
(mean + SE) of the tracer steroids were P = 80 + 2, 
17-OH P = 60 + 4, E = 82 + 2, and Ej 2,83 +4. ` 
Recovery of exogenous steroids. The recovery of 
the added P, 17-OH P, and estrogens is given in Table . 
I. Satisfactory recoveries were achieved in each case. 
The interassay variation was less than 15%, whereas 


-intra-assay variation was less than 10%. All samples 


from the same patient were.analyzed in the same batch 
in order to circumvent the interassay variation. 


Results 


" Table II shows the levels of four steroids during the 
last eight weeks prior to spontaneous onset of labor. 
During Weeks 7 and 8 before labor. P levels were 
9.1 + 0.2 ug% and increased to 16.4 + 1.2 ug% two to 
three weeks before labor and remained unchanged 
thereafter. | E 

| The pattern of E; was similar to that of P with high- 
est levels found two to three weeks before labor. The 
17-OH P showed the highest levels (524 + 38 ng%) 
‘during weeks 1 to 2 before labor. The mean concen- 
tration during weeks 0 to 1 before labor (464 + 32 
“ng%) was not statistically different from. those observed 
during the preceding week. The E; levels increased 
progressively, the highest levels being at term. 


Comment 


Á progressive decrease in P and a concomitant in- - 
crease in E; prior to the onset of labor in sheep have 
been well documented. Although a few earlier re- 
ports suggested similar phenomena in the human, the 
most dramatic drop in P levels beginning five weeks 
prior to the onset of labor in women has been that of 
Turnbull et al.’ This prompted us to investigate levels 
of P, 17-OH P, Ez, and E; in association with spontane- 
ous onset of labor. It was decided to include estimations 
of 17-OH P also since this progestin is mainly of feto- 
placental origin.5 This is evident from the fact that the 
17-OH P levels in pregnant women carrying anan- 
cephalic fetuses are as low as 20% of those in normal 
pregnancies. Also, in the event of intrauterine fetal 
death, the 17-OH P level drops significantly within 24 
hours without a significant change in maternal P level. 
"Thus in contrast to P which is also produced by the 


' placenta but mainly from a maternal precursor (choles- 


.terol),? the bulk of 17-OH P precursors is deriyed 
from fetal adrenals.* The in vivo placental conversion 
of P to 17-OH P is reoorted to be negative! !* although 

minimal conversion in vitro has been observed.” 
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Table II. Maternal steroid levels (mean + SEM) in late pregnancies (all values are in ng% except for P which 


is in ug 7o) 


8-9 15 8.9 + 0.9 
7-8 16 9.1 + 0.2 
6-7 17 11.0 + 1.0 
5-6 22 11.8 + 0.7 
4-5 25 12.2 + 1.0 
3-4 28 14.2 + 1.0 
2-3 25 16.4 + 1.2 
1-2 27 16.0 + 1.2 
0-1 30 15.9 + 1.1 
Labor n= 27 15.9 + 1.1 
l test 
Labor vs. week 0-1 NS 


No statistically significant drop was observed in the 
plasma levels of either P or 17-OH P. Additionally, a 
continuous increase in estriol levels throughout the 
period of study indicated normally progressing preg- 
nancies. Steroid levels during the second stage of labor 
were statistically not different from those immediately 
preceding labor. Our P results are in disagreement 
with those of Turnbull and associates.’ It is realized 
that in their study only primigravidas were included. 
However, the P pattern in late pregnancy in mul- 
tigravidas is not different from those in primi- 
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gravidas.'? The 17-OH P pattern we found in late 
pregnancy is comparable to those reported by Tul- 
chinsky end associates” * and Florensa and co-workers.? 
We conclude that the spontaneous onset of labor in 
humans is associated with relatively stable plasma P, 
17-OH P, and E, concentrations. 
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Induction of labor with low-dose prostaglandin F,, 


and oxytocin 
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A double-blind study was performed in 50 patients with the use of low-dose intravenous oxytocin or 
PGFz, for the induction of labor for elective or high-risk indications. Both agents were equally 
effective for the induction of labor. No major complications were encountered with e ther drug in 
mother or infant. The ability to induce labor with relatively small, infrequently increased doses of 
either inducing agent was an unexpected finding. (AM. J. OBSTET. GYNECOL. 136:2&, 1980.) 


SINCE THE INITIAL publication by Karim and associ- 
ates,! a number of reports have appeared in the litera- 
ture regarding the induction of labor at term with pros- 
taglandins (PG). Karim and associates! delivered 31 of 
35 patients using PGFz« as the inducing zgent. Beazley, 
Dewhurst, and Gillespie? demonstrated similar results 
with PGF» and oxytocin in a double-blind study. Ad- 
ditional double-blind studies have found that PGF 
was a Satisfactory agent for induction of term labor. In 
a series of 300 patients, Rangarajan, La Croix, and 
Moghissi? concluded that further tests with PGFza were 
necessary before PGF became a routinely used agent 
for the induction of labor. Seitchik, Chalkoff, and 
Hayashi! compared the intrauterine pressure wave 
form characteristics of spontaneous labor, oxytocin-, 
and PGFE;4-induced labor. They found no difference 
between the wave form characteristics of normal labor 
and that which had been induced by PGF,,. The pres- 
ent study is a double-blind comparison of PGE;4 and 
oxytocin using infrequently increased low-dose intra- 
venous infusion for the induction of labor. 
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Patients and procedures - 


. . Fifty patients between 37 and 43 weeks of gestation 
were selected for induction of labor for elective or 
high-risk indications. Those with conventional con- 
traindications for induction of labor were excluded 
from the study. The inducibility of the patients was 
rated from 0 to 13 according to Bishop's? score. Those 
patients with scores of 0 to 6 were regarded as difficult; 
those with scores of 7 to 13 were regarded as easily 
inducible patients. Initially the patient received an in- 
travenous infusion of dextrose 5% in water for a period 
of 30 minutes. This was followed by the appropriate 
medication given by constant-rate infusion pump 
through a polyethylene tube inserted into a pre- 
existing infusion. A disinterested individual, blinded to 
the clinical study, prepared the agent to be used from a 
randomized schedule. The medication was given to the 
obstetrician in identical containers, volumes. and solu- 
tion appearances. 

The concentrations of PGF.,* and oxytocin} were 50 
pg/ml and 40 mU/ml, respectively. The intravenous 
infusions were started at a rate of 0.05 ml/min (2.5 
agimin of PGF;, and 2 mU/min of oxytocin). The in- 
fusion was continued for at least 1 hour. If, at the end 
of 1 hour, adequate -abcr was not established, the dos- 
age was doubled. The increase in dosage, whenever 
necessary, was at a minimal interval of 1 hour. The 
total number of doublings of dosage was not greater 
than three, with a maximum rate of infusion not to 


*Prostin F, alpha (dinoprost tromethamine) supplied by the 
Upjohn Co., Kalamazoo», Michigan. 

fPitocin (oxytocin) supplied by Parke Davis Co., Detroit, 
Michigan. 
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Table I. Induction-delivery interval by parity, Bishop’s score, and inducing agent* 





Parity and Bishop’s score 


Para 0 and Bishop’s score <7: 

PGF ox 

Oxytocin 
Para 1 to 4 and Bishop's score <7: 

PGF oa 

Oxytocin | 2 
Para 0 and Bishops score >6: 

PGF ea 

Oxytocin l 


Para 1 to 4 and Bishop's score >6: 
PGF;, 4 
Oxytocin 4 


241-480 min 481-720 min 





l N.S. 
l i i 

2 2 N.S. 
1 

4 l 

5 l N.S. 
2 N.S. 


7 
8 


*Not tabled: Two patients with lower segment cesarean section, gravida 1, para 0, with Bishop’s score of 5, who were delivered 


13 days later. 
TOrdered chi-square analysis with Yate’s modification. 


Table II. Montevideo units generated from 3 cm cervical dilatation to delivery* 





Parity and 
drug used 


Para 0: 
PGF oa 
Oxytocin 

Para 1 te 4: 
PGF 2a 6 6 
Oxytocin 5 7 


2 2 
l 4 


3,000 or ; | l 
less 3,001-6,000 6,001-9,900 9,00 1-12,000 12,000 or greater 


l 
2 


2 
l 





i N.S. 
i 


i 
l N.S. 


*Not tabled: two patients who had cesarean section, one patient with failed induction of labor, one patient not monitored with 
internal techniques, and three patients with greater than 3 cm cervical cilatation at onset. 


TOrdered chi-square analysis with Yate's modification. 


exceed 0.4 ml/min (20 ug/min of PGE& and 16 
mU/min of oxytocin). 

If the labor had not been satisfactorily induced at the 
end of IO hours of infusion, the medication was dis- 
continued and the patient treated by an alternate 
means. If the patient was progressing well at the end of 
10 hours, although not delivered, the medication was 
continued until the time of delivery or until such time 
as it was fcund necessary to intervene. If fetal distress 
was observed, either clinically or by fetal heart rate 
(FHR) monitoring or acid-base determinations, the in- 
fusion was stopped until the condition of the fetus re- 
turned to normal. The dosage regimen was then re- 
started two dose levels lower than that at which the 
distress occurred. If possible, the membranes were 
ruptured at 14% hours after the start of the study to 
allow placement of a FHR electrode and transcervical 
catheter. This was possible in 16 patients in the PGE,, 
group and in 18 patients in the oxytocin group. There 
was only one patient in the oxytocin group who had 
artificial rupture of membranes after 2 hours, whereas 
there were five such patients in the PGF... group. , 


Results 


There were 25 patients in each group. Although se- 
lected randomly, the patients receiving PGF,, and oxy- 
tocin were well matched according to their parity ard 
age. In both groups the major indication for induction 
of labor was for elective termination of the gestation: 
13 and 14 in each group. The PGF,, inductions in- 
cluded three patients with toxemia, one patient with 
diabetes, three patients with post-datism, two patients 
with premature rupture of membranes, two patients 
with prodromal labor, and one patient with Rh isoira- 
munization. Oxytocin inductions included five patients 
with toxemia, two patients with diabetes, two pauents 
with post-datism, and two patients with premature rup- 
ture of membranes. 

With a Bishop's score of 6 or less, thé induction- 
delivery :nterval always exceeded 480 minutes in nul- 
liparas. With a Bishop's score of 7 or more, the in- 
duction-delivery interval was less than 480 minutes in 
the majority of instances. The distribution of induc- 
tion-delivery interval by parity, Bishop's score, and in- 
ducing agent is given in Table I. 


` 
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Table III. Dosage of inducing agent required to bring about delivery* 






Maximum 
dosehnin 


2 mU oxytocin 4 
2.5 HE PGF og 


4 mU oxytocin 
5 ug PGFs;o 


8 mU oxytocin 
10 ug PGF og 


16 mU oxytocin 
20 ug PGF oo 


Ne Wnt ou 


Patients who Mean no. of hours patient 
required dese required this dose 





Mean average doselinin 
for total labor 


2.75 2.00 mU 
1.75 2.50 ug 
2.44 3.13 mU 
1.64 3.64 ug 
3.50 5.81 mU 
2.50 6.19 ug 
3.50 9.58 mU 
9.29 12.76 ug | 


*Not tabled: two patients who had cesarean section and one patient with failure of induction of labor. 


There was no significant difference in paritv and 
uterine work (in Montevideo units) which was required 
to bring about delivery from 3 cm of cervical dilatation 
in the two groups of patients. Data relating to the Mon- 
tevideo units required to bring about delivery from 3 
cm of cervical dilatation are given in Table II. 

Forty percent of the patients needed less than 1,000 
mU of oxytocin or less than 1,000 mcg of PGF, from 
the onset of induction to delivery. Only 18% of the 
patients needed more than 4,000 mU of oxytocin or 
4,000 ug of PGF,, to achieve delivery. The distribution 
of maximum dosage and duration of administration of 
the two agents are given in Table III. 

No patient receiving PGF,4 or oxytocin developed 
uterine hyperactivity; however, one patient receiving 
PGF;, developed a 6 minute interval of uterine 
tachysystole following an intravenous injection of me- 
peridine and promethazine. There was a transient fetal 
bradycardia. The PGE, was discontinued and re- 
started after the uterine activity pattern had been cor- 
rected. Although occasional abnormal FHR patterns 
were noted in both groups, each FHR pattern was in- 
vestigated with fetal acid-base determinations. No op- 
erative intervention was necessary for fetal distress. 
There was a failure of induction in one patient receiv- 
ing PGFog. This patient went into spontaneous labor 
and was delivered 13 days later. Two patients—one 
receiving PGF,, and one receiving oxytocin—under- 
went a delivery by cesarean section for cephalopelvic 
disproportion and a face presentation. There was an 
equal incidence of nausea and vomiting in both groups. 
Mild superficial thrombophlebitis developed in one 
patient receiving PGFE;,. Apgar scores at 5 minutes 
were 7 or greater in all newborn infants. A term infant 
born with Apgar scores of 7 and 8 died 2 days following 
a 6 hour elective induction. The membranes had been 
ruptured for 2 hours. The infant died of Group B 
streptococcal pneumonia and septicemia. The induc- 


tion agent was PGFy,; however, a cause-and-effect re- ` 


lationship could not be established. 


Comment 


Oxytocin and PGF,, appear to be satisfactory agents 
for the induction of labor when administered by intra- 
venous infusion pump at low doses which may be in- 
creased at hourly intervals only. No significant clinical 
difference was noted in the two inducing agents at this 
low dosage, including complications. 

The induction-delivery interval, uterine work re- 
quired for delivery, and total dosage required for de- 
livery were evaluated for both agents. Although ac- 
ceptable for the induction of labor, neither PGE;, nor 
oxytocin appeared to have any discernible benefit over 
the other when the two were compared for the induc- 
tion of labor. Clinically, it may be beneficial to have a 
second induction agent available to the obstetrician. 
Possibly one agent can successfully induce labor if the 
other agent has failed. 

O'Sullivan and asscciates? noted a high incidence of 
uterine hyperstimulauon and late decelerations when 
using PGE;,. These complications were not noted in 
this study. Many other side effects reported with PGF, 
particularly nausea and vomiting, were observed equal- 


ly infrequently in both groups. One patient receiving 


PGE,, did develop a superficial phlebitis. 

The authors were more familiar with an ancien 
schedule which doubled the dose of oxytocin adminis- 
tered every 15 to 20 minutes with a median maximal 
dose between 15 and 30 mU of oxytocin per minute 
occasionally reaching a dose as high as 100 mU/min. 
This is similiar to the pharmacologic dose schedule of 
Toaff, Hezroni, and Toaff,’ where the median dose of 
oxytocin administered was approximately 26 mU/min 
with a range of 2.6 to 422.4 mU/min. Thus, the authors 
were impressed by the surprisingly small doses of both 
agents required to bring about effective labor. Equally 
remarkable was the lack of a need to increase the rate 
of administration of the agent at more frequent inftr- 
vals in order to maintain or induce labor. If labor can 
be effectively induced with a small dose of an agent, 
with infrequent increases in rate of infusion, it appears 
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logical that such a method would be less likely to evoke 
uterine hyperactivity and thus likely to avoid potential 
fetal jeopardy. Most of the patients were delivered 
within 12 hours. Although this may be somewhat slow 
compared to current concepts regarding labor, and 
may potentially subject some high-risk patients, under- 
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Cefamandole therapy of endomyometritis following 


cesarean section 


RONALD S. GIBBS, M.D. 
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Sixty women with endometritis following cesarean section were edad with cefamandcle (12 
gm/day) alone. Specimens for culture were obtained by endometrial lavage and fram peripheral 
blood. Minimum inhibitory concentra-ions were performed on anaerobes and enterococci by an agar 
dilution technique. Anaerobic organisms were isolated in 55 of 60 (91 7%) endometrial specimens. 
Bacteremia was documented in 12 patients (20%). Of 387 isolates from uterine cultures, 20 (5%) 
were resistant or had MIC's = 32 pg/ml. Ten patients (17%) were judged clinical failures and 
responded to additional antibiotics. Of 19 patients with Bacteroides fragilis or related species" 
isolates in the uterus, three (1596) were judged as failures. Cefamandole was well tolerated and 
appears to be useful in the initial treatment of endomyometritis. (AM. J. OBsTET. GYNECOL. 


136:32, 1980.) 


- 


infection 1$ a common and often severe com- 
PELVIC infect d oft 

plication of cesarean section. Characteristically, it be- 
gins with endomyometritis and may evolve into pelvic 
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*Organisms designated Bacteriodes fragilis are widely 
recognized for their resistance to many antibiotics and their 
frequent occurrence in pelvic and abdominal infections. In 
1976, four organisms previously accorded subspecies rank 
in the species Bacteroides fragilis weve re-ranked as 
species of the genus Bacteroides. Thus Bacteroides 
fragilis subspecies thetaiotaomicron became 
Bacteroides thetaiotaomicron; Bacieroides fragilis 
subspecies vulgatis became Bacteroides vulgatis. 
Bacteroides frag:lis subspecies distasonis became 
Bacteroides distasonis, and Bacteroides fragilis 
subspecies ovatus became Bacteroides ovatus (Cato, E. 
P. and Johnson, J. L.: Int. J. System. Bacteriol. 26:230, 
1976). The expression "Bacteroides tragilis or related 
species" as used here refers to organisms identified as 
Bacteroides fragilis or any of the other four reinstated 
species. ; 
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abscess or septic pelvic thrombophlebitis. Because these 
infections are polymicrobial with anaerobes and gram- 
negative aerobes predominating, a number of antibiot- 
ic regimens have been suggested for therapy, but there 
has been little direc: evaluation of their efficacy. ` 

Cefamandole is an extended- spectrum cephalospo- 
rin with activity against most organisms involved in 
pelvic infection.! The purpose of this study was to 
evaluate the safety znd efficacy of cefamandole in treat- 
ing endomyometriüs. ` | 


Methods 


Patients on the cbstetric service at the Robert B. 
Green Memorial Hospital were eligible for the study if 
they had endomyometritis following cesarean section. 
This diagnosis was based upon clinical criteria of fever 
z [01? F and uterine tenderness. In order for a patient 
to be included in the study, informed written consent 
was necessary. Criteria for exclusion were use of ari- 
tibiotics within three days, presence of intrapartum in- 
fection, or allergy to cephalosporins. 

After the patients enrollment, cultures were ob- 
tained from the peripheral venous blood, urine, and 
from the uterine cavity by a lavage technique. 
Cefamandole was administered intravenously, 2 gm 
every four hours bv intermittent injection for 30 to 45 
minutes. A complete blood count, blood urea nitréfgen, 
serum creatinine, serum glutamic oxaloacetic trans- 
aminase (SGOT), serum glutamic pyruvic transaminase 


» (SGPT); serum alkaline phosphatase, serum bilirubin, 
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and urinalysis were obtained prior to therapy and rẹ- ` 


peated during and after therapy. Each patient was fol- 


lowed for clinical toxicity by a nurse- physician research . 


team. 
Bacteriologic studies. Uterine lavage eke col- 


b 


lected during weekdays were plated directly while. 


those collected at night were injected into a nonnutri- 
tive reduced holding vial (Port-a-Cul)* until plated. - 


Samples were inoculated into a blood agar plate and’ 


a MacConkey agar plate for aerobic isolates; into a 
chocolate agar and Thayer-Martin agar for faculative 


isolates and Neisseria gonorrhoeae; and into blood agar, 
CNA agar, and kanamycin-vancomycin agar for anaer- . 
obic isolates. In addition, the. sample was inoculated 


into prereduced thioglycollate broth. Plates for anaer- 
obic isolates were placed in a Gas-Pak jar*; chocolate 
and Thayer-Martin plates were placed in a candle jar. 
A Gram stain was made of each specimen. Aerobic iso- 
lates were identified with standard biochemical proce- 
dures employing the, Minitek Enteric System** 4; an- 
aerobic isolates were identified by colony and cellular 


morphology, gas-liquid chromatography, and by the . 
Minitek-Anaerobe System.*? Colonies on solid me-, 


dia were quantitated as light, moderate, and heavy 
growths. ; 

Antibiotic susceptibility was determined by the stan- 
dard Kirbv-Bauer method with 30 ug cefamandole 
discs. Minimal inhibitory concentrations (MIC’s) to 


cefamandole were determined for anaerobic isolates. 


and enterococcal species by an agar dilution tech- 
nique.’ 


Blood and urine cultures were saina in the . 


hospital microbiology laboratory by standard tech- 
niques. 


Clinical response. Cefamandole therapy was consid- . 


ered successful if the signs and symptoms of infection 
had resolved or were clearly resolving within 48 to 72 
hours. The initial therapy was also considered success- 
ful if wound drainage was performed, provided no 


additional antibiotics were administered. In cases of. 


successful therapy, cefamandole therapy was con- 
tinued a minimum of 5 days. When there was a prompt 
response, the last day of cefamandole therapy was 
often administered intramuscularly, 1 gm every 6 
hours. Further-oral antibiotic therapy was prescribed at 
the discretion of the house officer and usually consisted 
of cephalexin or ampicillin for 4 to 7 days. 


If no response was seen within 48 to 72 hours, the ` 


cefamandole regimen was considered a failure, and 
therapy was modified according to clinical judgments 
and culture results. 


*Baltimore Biological Laboratories, Cockeysville, Mary* 
land. 
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EE I. Clinical arando of patients (N = 60)- | 





C linical characteristics 


Age (yr.) (mean + SD) ' E 23.31 + 5.50 
Parity (mean + SD) er 1.21 + 1.66 ` 
. Gestational age (wk.) (mean + SD) 39.47 + 2.50 
~ Race (% Latin-American—Spanish 83.3 
. surname) p EOS 
Weight (Ib.) (mean + SD) 170.97 + 39.36 
Repeat cesarean section (%) |. 291.6 
Labor duration (hr.) (e.g. mean + SD)* 6.90 + 4.42 
x ROM durationt (hr.) (e.g. mean + SD) 6.00 + 5.72 
IFM duration (hr.) (e.g. mean + SD) . 3.44 + 3.36 
Internal fetal monitoring (%) . " 583 — 
Vaginal examinations (mean + SD) 5.45 + 4.64 
Estimated blood loss >1,500 c.c. (%) ` > 5.0 
. Anesthesia 
"^ % General — . : i 42.0 
% Conduction. 58.0 
Primary surgeon (yr. of mag | l 
^. (mean + SD) 1.6+0.9 
Operating time >60 min. (%) 26.6 
. Uterine incision, low trarisverse (%) 90.0 . 
Uterine laceration (96) i 15.0 
"Transfusion (%) , 18.0 
Anemia at discharge (%) i 38.0 


*Estimated group mean. 
{Duration of rupture of membranes. 
' Duration of internal fetal monitoring. : 


- 


Results E 

During the 11 month study interval (August, 1977, 
through June, 1978), 60 patients with endomyometritis 
following cesarean .secüon were studied. Clinical 
profiles of these patients are shown in Table I. 

All had a diagnosis of endomyometritis and were 
treated with cefamandole from 2 to 10 days. Additional 


. sources of fever were identified in 11 patients, nine 


with abdominal wound infection, one with a pelvic he- ' 
matoma, and one with pulmonary infection. Eight pa- 
tients also had asymptomatic bacteruria. Results of th& 
uterine lavage cultures are shown in Table II. Anaer- 
obic organisms were isolated from 55 of 60 patients 
(91.726).. Bacteremia occurred in 12 patients (20%) 
from whom 14 isolates were detected. In order of de- 
creasing frequency, these organisms were Escherichia 


coli (4), peptostreptococci (2), Group B streptococci (2),. 


and Bacteroides species, Staphylococcus aureus, Group A 
streptococci, Group D streptococci (not enterococcus), 
Klebsiella pneumoniae, and Enterobacter cloacae, 1 each. 


_ Table III shows the MIC's for anaerobes and entero- 


cocci. Of the 387 isolates from uterine cultures, 20 (5%) 


_ were resistant by Kirby-Bauer method (zone of inhibi- 


üon' «14 mm) or had MIC's =32 ug/ml (Bacteroides 


- fragilis 6; enterococci 6; Bacteroides distasonis 2; and Bac- 


leroides melaninogenicus, Bacteroides-sp., Fusobacterium 
nucleatum, Proteus mirabilis, Enterobacter cloacae, and Bac- 
teroides thetaiotaomicron, | each). 


“@ 
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Table II. Organisms isolated from 66 uterine lavage cultures in 60 patients 


Organisms 


Aerobes 
Gram-positive rods Diphtheroids 
Lactobacilli 
Gram-positive cocci 
Enterococci 


i Group B streptococci 
Staphylococcus aureus 


a-Streptococci 


Group A streptococci 
B-Streptococci, not Group A or B 


Gram-negative rods Escherichia coli 


Hemophilus vaginalist 
Proteus mirabilis: 
Klebsiella pneumoniae ` 
Enterobacter cloacaet 


Staphylococcus epidermidis 


, Citrobacter diversus 


Klebsiella ozaenae 
Neisseria. gonorrhoeae 


Candida albicans 


Gram-negative diplococci 
Yeast 
Anaerobes 
- Gram-positive rods 


Clostridium perfringens 
Eubacterium lentum 
Clostridium butyricum 


Clostridium sordellu 


Anaerobic diphtheroids 
Peptococcus asaccharolyticus 
Peptococcus magnus 
Peptostreptococcus anaerobius 
Peptococcus morbillorum 
Peptostreptococcus intermedius 


Gram-positive cocci 


Peptococcus prevotu 


Peptococcus constallatus 


Gram-negative cocci Veillonella sp. 


Gram-negative rods 
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— 
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Bacteroides melaninogenicus ssp. intermedius 22 33 


Bacteroides asaccharolyticus 19 |^. 29 
Fusobacterium nucleatum D 11 17 


Bacteroides fragilis 

Bacteroides CDC Group FI. 

Bacteroides melaninogenicus ssp. intermedius 
Fusobacterium mortiferum 

Bacteroides distasonis 


Bacteroides vulgatis 


Bacteroides thetaiotaomicron 
Bacteroides corrcdens 
Fusobacterium necrophorum 
Bacteroides capillosus 
Fusobacterium varium 
Bacteroides fragilis sp. - 
Bacteroides CDC Group F2 
Fusobacterium necrogenes 


*Number of isolates/number of cultures x100. 
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+Taxonomic designation Hemophilus vaginalis is used and is synonymous with Corynebacterium vaginale. 
tOne isolate was resistant to cefamandole by the Kirby-Bauer method. 


The courses of 10 patients who failed to respond to 
cefamandole are analyzed in Table IV. Probable causes 
of failure were identified in eight of these patients. Of 
the 12 patients with bacteremia, five were judged as 
clinical failures. However, additional factors possibly 
contributing to the failure were present in four, In 
Cases 1 and 3 (Table IV) resistant organisms were iso- 
lated from the uterine cavity while susceptible or- 
ganisms were in the blood. In Case 5, drainage of an 


f 


abdominal wound abscess may have resulted in re- 
sponse after the addition of clindamycin. In case 7, 
there was an initial response followed bv a further 
temperature elevation which occurred after the cefa- 
mandole dose was decreased from 16 to 4 grams/day. 
In the other bacteremic patient with failure to cefa- 
mandole (Case 10) no explanation was apparent. 

Of 19 patients from whom Bacteroides fragilis or re- 


fated species were isolated, three (15%) failed to re- 
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Table III. Minimal inhibitory concentrations (MIC's) of cefamandole for selected organisms 


Median MIC Range of MIC's No. with MIC'sz 
Species N (ug/ml) (g/ml) 32 ug!ml 
Bacteroides fragilis 11 32 0.25-64. 6 
Bacteroides distasonis 5 16 4-32 2 
Bacteroides vulgatis 4 8 0.25-8 0 
Bacteroides thetaiotaomicron 4 16 0.25-128 l 
Bacteroides melaninogenicus | 26 l 0.25-32 l 
Bacteroides asaccharolyticus 21 0.5 0.25-8 0 
. Bacteroides sp. 13 0.25 0.25-32 l 
Fusobacteria sp. 2] 0.25 0.25-32 I 
Veillonella sp. 10 0.25 0.25-0.5 0 
Peptostreptococci 10 0.25 0.25-8 0 
Peptococci 24 0.5 0.25-4 0 
Clostridia 7 0.25 0.25-4 0 
Eubacterium sp. 2 0.25 0.25 0 
Enterococci 9 32 0.5 -128 6 





spond to cefamandole. In all three of these patients, 


additional contributing causes to the failure were pres- 
ent (Table IV, Cases 1, 5, and 6). 

Intravenous cefamandole was well tolerated. When it 
was given during a 30 to 45 minute interval, there was 
no local pain, although pain was evident with more 
rapid infusions. Catheter site problems did not occur 
more impressively in patients treated with cefamandole 
than in other postoperative patients. In patients given 
intramuscular cefamandole, transient local discomfort 
was commonly experienced. 

Four patients who had normal values for SGOT and 
SGPT before therapy developed elevations during 
therapy. These were mild (less than twofold increases), 
and the abnormality was possibly explained by addi- 
tional factors in one. Thirty patients had elevated 
serum alkaline phosphatase values (all less than twofold 
increases), but these were probably due to the placental 
isoenzyme. No abnormalities were seen in blood urea 
nitrogen or serum creatinine. Diarrhea developed in 
one patient who also was receiving clindamycin. This 
symptom responded to stopping clindamycin. 


Comment 


Patients developing pelvic infection following cesar- 


ean section have many of the serious infectious compli- 
cations seen on an obstetric-gynecologic service. In 
view of the high incidence of bacteremia, antibiotic 
therapy needs to be initiated before culture results are 
available. 

This prospective study revealed that intravenous 
cefamandole (12 gm/day) was effective alone in 50 of 
60 patients (83%). Abdominal wound drainage was also 
required in six of those patients, who were sull consid- 
ered therapeutic successes since no additional antibi- 
otics were employed. | 


Few studies have been performed to assess critically 


the therapy of endomyometritis complicating cesarea] | 


section. diZerega and associates’ compared clindamy- 
cin-gentamicin to penicillin-gentamicin in the initial 
treatment of endomyometiius following cesarean sec- 
tion in an indigent population in Los Angeles County 
Hospital. In the clindamycin-gentamicin group, 95 of 
100 patients responded without further antibiotic ther- 
apy while 71 of 100 in the penicillin-gentamicin group 
responded similarly (P « 0.001). 

For this institution, we have previously reported a 
similar prospective evaluation of initial therapy with 
intravencus penicillin and intramuscular kanamycin.* 
In 160 patients 125 (78%) were cured with initial ther- 
apy. The 35 patients who were not cured were treated 
with clindamycin or chloramphenicol. Twenty-eight of 
these patients responded promptly, and the remaining 
seven patients had either presumed septic pelvic 
thrombophlebitis, hematoma, or abscess. Forty-five 
percent of patients who did not respond to penicillin- 
kanamycin had Bacteroides fragilis isolated from the 
uterine lavage culture, compared with 1296 of the 
patients who did respond to penicillin-kanamycin 
(P « 0.001). 

Although we did not directly compare cefamandole 
to penicilin-kanamycin, the patient population, house 
officers, and culture techniques were similar. The in:- 
tial cure rates, namely, 50 of 60 (8396) for cefamandole 
and 125 of 160 (7896) for penicillin-kanamycin, com- 
pare favorably. However, the previous study was larger 
and included a number of patients with frank pelvic 
abscess or pelvic thrombophlebitis. None of these was 
encountered in this series of 60. 

In the ten cases of failures with cefamandole, prob- 
able explanations were found in eight and consisted of 
isolation of a resistant organism, a wound abscess, an 
infected pelvic hematoma, and probable premature 
discontinuation of intravenous therapy. In two of these 
cases, no apparent cause was evident, and there was a 
good response when clindamycin was added empiri- 
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Table IV. Patients with failure of cefamandole therapy 








Bacterial isolates i 


1 Endomyometritis Bacteroides fragilis (MIC = 32) Escherichia coli Gentamicin Resistant proteus 
Proteus mirabilis (R) : 
Peptostreptococci anaerobius 
Peptococcus morbillorum 
Escherichia coli 





Cause of failure 





Source of infection 





Additional therapy 


Diphtheroids 
Staphylococcus epidermidis 
2 Endomyometritis Enterococci (MIC = 32) None Clindamycin Resistant enterococcus 
l Peptococcus asaccharolyticus ` Penicillin 
Fusobacterium necrophorum Kanamycin 


Peptococcus magnus 
Bacteroides asaccharclsticus 


Veillonella sp. 
Hemophilus vaginalis 
i Diphtheroids 
3 Endomyometritis Bacteroides melaninogenicus ssp intermedius Group D Clindamycin Resistant bacteroides 
(MIC = 32) streptococci l 
Diphtheroids (not enterococci) Kanamycin 
4 Endomyometritis; Bacteroides asaccharoliticus Clindamycin Infected hematoma 
infected pelvic Clostridium perfringens Kanamycin 
hematoma Fusobactertum nucleatum 
5 Endomyometritis: Bacteroides fragilis (MIC = 8) Bacteroides Clindamycin Wound infection 
wound infection Bacteroides asaccharolyticus . sp. (not further Wound drainage 
- identified) 
Peptostreptococcus intermedius 
Diphtheroids 
6 Endomyometritis; Bacteroides fragilis (MIC = 16) : None — Clindamycin Wound infection 
" wound infection Bacteroides melaninogenicus ssp. intermedius Kanamycin 
Group B streptocacci Wound drainage 
.7 Endomyometritis Group B streptococci Group B Clindamycin Recurrence of fever 
streptococci ‘after dose decreased 


to 4 gm/day I.M. 
Escherichia coli 
Staphylococcus epidermidis 
8 Endomyometritis Bacteroides asaccharotyticus None Clindamycin Recurrence of fever 
after dose decreased 
to 4 gm/day LM. 
Bacteroides CDC Group F1 
Hemophilus vaginalis l 
9 Endomyometritis Bacteroides melaninogenicus ssp. intermedius None Clindamycin None apparent 
Fusobacterium mortiferum | 
Peptococcus asaccharclyticus 
B-streptococcus (not Group A) 
Diphtheroids 
Staphylococcus epidermidis 
10 Endomyometritis — Peptococcus magnus Peptostrepto- Chndamycin None apparent 
: coccus (not 
further iden- 


tihed) 

Peptococcus asaccharolytizus 

Bacteroides CDC Group Fi 

Bacteroides melaninogenizus ssp. intermedius 

Hemophilus vaginalis 

Staphylococcus epidermidis 

Diphtheroids 
cally to cefamandole therapy. Bacteroides fragilis or re- and endocervical swabs provide mediocre specimens as 
lated species were isolated with similar frequency in the these lower genital tract organisms are probably not 
failures (3/10; 30%) and in the successes (17/50; 34%). identical to organisms in the endometrial cavity. In our 

One of the problems in evaluating antibiotic therapy experience, culdocentesis is unrewarding in postpar- 

in puerperal infection is the difficulty in obtaining a tum patients, and transabdominal endometrial aspira- 


satisfactory genital tract specimen for culture. Vaginal tion is often difficult and perhaps might seed or- 
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ganisms into the abdominal incision. We thus employ 
the lavage technique. Although this technique does not 
completely avoid the problem of contamination, it does 
sample a large portion of the endometrium and has 
been safe and simple. 

Cefamandole was well tolerated with few local effects 
with intravenous injection and only transient discom- 
fort with intramuscular injection. Adverse reactions 
were limited to mild increases in SGOT or SGPT m 
four patients and diarrhea in another. 

When used intravenously, cefamandole appears to 
be safe and effective in treating endomyometritis seen 
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after cesarean section. Its overall cure rate compares 
favorably with those reported in other studies of simi- 
lar patients who were treated with antibiotic combina- 
tions. However, this is not an extensive study, and we 
did find that 5% of the uterine isolates were resistant to 
or had MIC's =32 ug/ml to cefamandole. Similar data 
on other regimens are needed so that rational judg- 
ments on the therapy of pelvic infection can be made. 


We express our gratitude to Pamela M. Jones, Pa- 
tricia J. Rodgers, and Maria S. Castillo for technical 
assistance. 
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The evaluation of uterine activity 


A comparative analysis in 100 primiparous patients. 


MARTIN J]. WHITTLE, M.B., Cu.B., M.R.C.O.G. 


4 


FRANK C. MILLER, M.D. 
Los Angeles, California 


A comparative analysis has been made of the assessment of uterine activity with the use of both 
Montevideo units and an automated, on-line method in 100 primiparous patients. The two methods 
were found to agree well during the active phase of labor. The discrepancies found in both the 
latent phase and the second stage of labor are discussed. Our assessment is that the automated, 
on-line method gives a more realistic estimate of the actual uterine work involved in all stages 


of labor. (AM. J. OBSTET. GYNECOL. 136:38, 1980.) 


A NUMBER OF METHODS have been described which 
allow some objective evaluation of uterine work to be 
made. For many years one of the most widely used of 
these methods has been that described by Caldeyro- 
Barcia and Poseiro! in 1960 in which the measurement 
of the height of each contraction, times the number of 
contractions in 10 minutes, calculated the Montevideo 
unit (MU). Although a useful technique, it does not 
have the convenience of an on-line electronic assess- 
‘ment such as described by Hon and Paul. in 1973, in 
which the total area under a contraction pressure curve 
is estimated by use of a voltage-controlled oscillator 
(VCO) system. 

Recently, Huey and Miller? compared Montevideo 
units to uterine activity units (UAU) generated by the 
VCO system in the multigravid patient. In view of the 
different labor characteristics of the primigravid, it was 
considered that a comparative study between MU and 
UAU was essential in this group. 


Materials and methods 


One hundred previously reported primigravid! pa- 
tients were studied in the perinatal intensive-care unit 
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Table I. Mean total work comparison 


Units Second stage Total 


UAU: 3,560 3,631 1,783 8,974 
MU 1,789 2,92] 1,440 5,450 
Comp. (2,951) (3,664) (2,376) 
% -17.1 «0.9. +33.0 


Table II. Mean 10 minute work comparison 


UAU 994 269. . 845 


MU 108 168 263 
Comp. (178) (277) (432) 
% —21.0 +3.0 +30.0 


at Women’s Hospital at the LAC/USC Medical Center. 
Of these patients, 90% were admitted to the unit in 
labor and 10% underwent induction of labor for some 
obstetric complication. Fifty percent received oxytocin 
at some stage in their labor and, although all of the 
patients reached full dilatation, two had to undergo 
cesarian section for failure to progress further. The 
remaining patients achieved either a spontaneous vag- 
inal or elective outlet forceps delivery. 

Intrauterine pressure was- measured with a fluid- 
filled intrauterine catheter connected to a pressure 
transducer, positioned at the level of the maternal 
xyphoid. The uterine activity units (UAU) were pro- 
vided in the form of a digital printout in Torr/min 
every 10 minutes and the Montevideo units (MU) were 
‘calculated manually for each labor as described. 
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Fig. 1. Mean uterine work per 10 minutes, at each centimeter. 
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Fig. 2. Mean total uterine work expended in the progressive dilatation of the cervix. 


The pattern of cervical dilatation was determined in 
each patient. In nearly all cases, it was possible to iden- 
tify the latent and active phases of the first stage of 
labor. In the few patients in whom the progression 
from latent to active phase was not clear, the latent 
phase was defined in terms of a cervical dilatation rate 
of below 1.2 cm/hour. | 

Comparison has been made between UAU and MU 
in both terms of total work done and work per 10 
mfhutes of labor. Some of the data have been obtained 
in a shghuy different way from that described by Miller 
and associates.* In the present study, the mean uteriné 
activity per 10 minutes at each centimeter of dilatation 


was that which was recorded in the 10 minutes prior to 
the relevant vaginal examination. Also, in this study, 
plotting cervical dilatation on a graph allowed some 
estimate of dilatation to be made in the interval be- 
tween vaginal examinations. Thus, extra data were 
available in assessing the uterine work involved in pro- 
gressively dilating the cervix, Le., 3 to 4 cm, 4 to 
5 cm, etc. 


Results 


Tables I and H illustrate the mean uterine work and 
the mean 10 minute work, respectively. The latent and 
active phases of the first and second stages of labor 
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Fig. 3. Total uterine work at each centimeter. 
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Fig. 4. Mean uterine work per 10 minutes. 


have been analyzed separately. The progressive in- 
crease in the work done by the uterus aslabor proceeds 
is clearly shown by both sets of units. When MU are 
converted to a comparable number based on a percent- 
age comparison of the total, it is seen that the variation 
between the units in the active phase is less than 146. 
The discrepancies noted in both the latent phase and 
second stage are discussed below. 

Fig. 1 illustrates the mean work per 10 minutes at 
each centimeter. These graphs clearly show the pro- 
gressive increase in the rate of uterine work at each 
centimeter of labor. The trend appears in both sets of 
units. 

Fig. 2 shows the mean total uterine work expended 


during the progressive dilatation of the cervix. The ' 
apparent fall in uterine work from 6 cm until full dila- , 


tation is explained by the quicker speec of cervical dila- 
tation at this stage. Although the amount of uterine 
work per unit of time increases, the total uterine work 
to progressively dilate each centimeter decreases due to. 
more rapid cervical dilatation as labor progresses. 

Figs. 3 and 4 demonstrate a direct comparison of 
total uterine work and mean uterine work per 10 min- 
utes, respectively. The MU have been adjusted by a 
percentage comparison of the total uterine work as in 
Table I and II. 

Fig. 5 shows that the addition of oxytocin does not ` 
invalidate the comparability between MU and UAU. It 
also demonstrates that the patients receiving o&ytocin 
had a generally lower over-all uterine activity, probably 
reflecting the need for augmentation. 

Finally, Fig. 6 illustrates both the extreme variability : 
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Fig. 6. Uterine activity in MU and UAU in one patient in 
labor. . 


fers 


M0 MINUTES ——————————————JÀ 


ACTIVE PHASE 


— M atl 





cms, 





2nd STAGE 


g 
4 a 
^. | | 
n 
? 








^ 


M30 MINUTES — M ———————1 








10 MINUTES nl 


Fig. 7. The typical patterns of uterine activity observed during labor. 


that occurs in uterine activity throughout labor, as well 
as the relative changes between UAU and MU. It is 
important to note the relative increase in MU as the 


second stage of labor is entered. 


Comment 


el his study demonstrates that, in the primigravid pa- 


tient, the MU and UAU are largely comparable, par- 
ticularly during the active phase of labor. This confirms 


the findings of Huey and Miller in the multigravid pa; 


tient, although they found better correlation in the 


early stage of labor than in the present study. A pos- 
sible explanation for the discrepancies observed is illus- 
trated in Fig. 7. Whereas the UAU represent the total 
area under the contraction curve, the MU are calcu- 
lated from the height of the contraction. Thus, when 
the amplitude of the contraction is low, relative to its 


duration, as in early labor, the MU tend to ünderesti- 


mate the uterine work done. However, in the second 
stage of labor, the MU tend to overestimate uterine 
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work since measurement of the height includes the ma- 
ternal effort of pushing. Since both the latent phase of 
labor and the second stage tend to be longer in the 
primigravid patient, the discrepancies are more clearly 
seen in our group than in the multiparous group stud- 
ied by Huey and Miller. | 


- 
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Our assessment is that UAU appear to compare well 
with the use of MU. However, in the latent phase of the 
first stage and in the second stage of labor, UAU ap- 
pear to give a more realistic estimate of the actual uter- 
ine work involved. 
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‘Nonspecific’ vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis. 

... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the ¥ 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


|. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L, and Kaufman, R.H.. Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 


When you unmask 
"nonspecific" vaginitis 
you may find 

H. vaginalis 
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effective 
against 
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.vaginalis— 
the cause of 
over 90% of 


“nonspecific” 


Effective 
Based on a review by the National 


Academy of Sciences/National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 
symptomatic relief 
Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients car 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 
SULTRIN is a 


H.V vaginitis concomitant with trichomo- 





so effective in treating 
niasis and candidiasis. 


Convenient choice 

of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
ient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
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3.47 /o, sulfacetamide 2.86%, sultabenzamide 4 
and urea 0.6496. Each SULTRIN Tablet contains si 
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sulfabenzamide 184.0 mg. 
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„are the years 
after surgery 


oevere vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMAHIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMAHIN should still be administered cyclically at the lowest 
effective dose. 


PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 

(CONJUGATED ESTROGENS 
TABLETS, USP) 

O3 mg/0.625 mg/1.25 mg/2.5 mg . 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
28 See last page of this advertisement for prescribing information. 
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|. AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-* This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
. endometrial cancer have increased sharply since 1969 in eight different areas of the 
| United States with population-based cancer reporting systems, an increase which may 
_ be related to the rapidly expanding use of estrogens during the last decade.‘ The three 

case control studies reported that the risk of endometrial cancer in estrogen users was 

about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment' and on estrogen dose: In view of these findings, when estrogens 
. are used for the treatment of menopausal symptoms, the lowest dose that will control 
eymptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
"administration of low doses of estrogen may carry less risk than continuous administra- 
_ tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
| all women taking estrogens is important. In all cases of undiagnosed persistent or 
| recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
.| taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
. more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 
- The use of female sex hormones, both estrogens and progestogens, during early 
. pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 

rare.*5 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
- Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 

been found to have vaginal adenosis,®-'2 epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 

precursors of malignancy. Although similar data are not available with the use of other 
. estrogens, it cannot be presumed they would not induce similar changes. Several reports 
. Suggest an association between intrauterine exposure to female sex hormones and 
. congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'5 One case contro! stucy'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
| tion). Some of these exposures were very short and involved only a few days of treatment. 
.| The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
| less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
| in an attempt to treat threatened or habitual abortion. There is considerable evidence 
.| that estrogens are ineffective for these indications, and there is no evidence from well 
| controlled studies that progestogens are effective for these uses. If PREMARIN is used 
| during pregnancy, or if the patient.becomes pregnant while taking this drug, she should 

be apprised of the potential risks to the fetus, and the advisability of pregnancy 
- continuation. 































| DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
Tepresent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
. equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
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.| INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
| Sciences— National Research Council and/or other information, FDA has classified the 
"| indications for use as follows: 
| Effective: 
2 1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 

al associated vasomotor symptoms, anc they should not be used to treat such conditions.) 
i 2. Atrophic vaginitis. 
| . 3.Kraurosis vulvae. 
a 4, Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 
; 7. Breast cancer (for palliation only) in appropriately selected women and men with 
| metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens nave been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
| strated that the incidence of significant painful engorgement in patients not receiving 
| such hormonal therapy is low and usually responsive to appropriate analgesic or other 

. Supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
.| thromboembolism associated with the use of large doses of estrogens.'9 
PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
“at ani. AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
| WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
‘used in conjunction with other important therapeutic measures such as diet, calcium, 
prysiotnarapy. and good general health-promoting measures. Final classification of this 
indication requires further investigation. 
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CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
‘dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
pod M pite estrogen use (except when used in treatment of breast or prostatic 
malignancy). 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk cf 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.' 

.. Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.??-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives .??.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used-with caution in patients with cerebral vascular or coronary 
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artery disease. Lar É doses (5 mg injugated estrogens per day), compar. etothoseused * 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfatal 


myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
pes any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk, 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass,or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.2* Increased blood 
pressure may occur with use of estrogens in the menopause?” and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a gene[al 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with ^ypercalcemia, or in young patients in whom bone growth is not 
compiete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: 7^e following have been reported with estrogenic therapy, in- 
cluding oral contraceptives breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment: in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption. loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only. For treatment 
of mocerate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (é6.g.. three weeks on and one week off). 

Attempts to discontinue or taper medication should be madeat three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end.of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given fora few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule cut malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mgin bottles of 100 and 1,000 Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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Intrapartum fetal heart rate: Correlation with scalp pH 


in the preterm fetus 


BERNARDINO ZANINI, M.D. 
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The relationship of FHR patterns and fetal scalp blood pH is well documented in the term fetus. 
Although FHR monitoring has been increasingly used to guide intrapartum management of the . 
preterm fetus, little documentation of efficacy and the interrelationship of FHR patterns with pH is: 
available. This report of 62 preterm fetuses documents the relationship of FHR findings and their 
correlation with fetal pH. The ominous connotation of late deceleration is emphasized. The 
evaluation of the presence or absence of FHR variability and acceleration patterns are proved as 
significant factors which are helpful in making management decisions. (AM. J. OBSTET. GYNECOL. 


136:43, 1980.) 


THE RELATIONSHIP of fetal heart rate (FHR) charac- 
teristics and scalp acid-base values has been described 
in the term fetus." * With a broader scope of usage, 
clinical FHR monitoring application has been shown to 
be of predictive value in the low-birth-weight infant in 
terms of morbidity and death.* * The group apparently 
benefiting most from the application of continuous 
FHR monitoring is composed of fetuses that weigh less 
than 1,500 grams.’ 


In clinical practice, it is often difficult to predict the’ 


significance of abnormal FHR patterns. Fetal blood 
sampling techniques and determination of the fetal 
acid-base status provide most useful information which 
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assists in clinical management decisions. The FHR pat- 
tern of late deceleration, reflecting fetal hypoxemia 
and bearing ominous potential, can be evaluated with 
such an approach. As many as two thirds of such pa- 
tients may have a normäl pH and this finding of a 
“stressed” but nonacidotic ‘fetus can guide therapy.’ 
When pH determinations are added in combined as- 
sessment of fetal condition, it has been shown that 
a more accurate diagnosis of fetal distress can be 
achieved and the incidence of intervention by cesarean 
section on the basis of FHR alone is halved.? 

This study was undertaken in order to better define 
the relationsaip of FHR and pH values in the preterm 
fetus, since little information exists in this area. 


Materials and methods 


All intrapartum FHR records from the years 1966 
through 1975 from the Perinatal Intensive-Care Units 
of Yale-New Haven Hospital and Women’s Hospital, 
Los Angeles County~University of Southern California 
Medical Center, were reviewed. Criteria for selection 
were that scalp blood pH values had been obtained in 
conjunction with direct FHR monitoring, that the ges- 
tational age by maternal history was =36 weeks, and 
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Fig. 1. Long-term variability (LTV) is demonstrated in A and B and is absent in C and D. Short-term 
variability alone-is shown in D and its concurrent presence with LTV is shown in B. Absence of both 
LTV and STV is seen in C. (Adapted from Yeh, Forsythe, and Hon: Obstet. Gynecol. 41:355, 1973.) 


that the infant's birth weight was «2,500 grams and 
appropriate for gestational age (AGA). Sixty-two pa- 
tients met these criteria and form the basis of this 
study. There were 106 épisodes of pH determination 
in these 62 cases. 

Thirty-three patents had only a single ain sample 
and the remaining 29 had from two to six samples ob- 
tained. In the latter group; only the episode with the 
lowest.pH value was chosen in an attempt to avoid a 
disproportionate contribution by a single fetus with 
repetitive sampling. 

The FHR data in the 20 minutes medad pre- 
ceding the pH determination were analyzed without 
knowledge of the pH value. The variables evaluated 
included the level end variability (short-term or long- 
term) of the baseline FHR.- Short-term variability 
(STV) was visually coded by one of the authors (B. Z.) 
as (1) absent or (2) present, based on the presence of 
high-frequency fluctuations.? Long-term variability 
(LTV) was classified as (1) present cr (2) absent, on the 


basis of the lack of low-frequency fluctuations !! (see - 


Fig. 1). | 
Periodic patterns (accelerations or decelerations) 


were independently tabulated for each uterine con-. 


traction (UC) occurring in the 20 minute study period. 
Thus, the presence of one pattern did not exclude the 
consideration of others. The deceleration patterns 
were described in terms of type as (1) early (ED), (2) 
variable (VD), and 13) late (LD), and for the latter two 
in terms of severity—mild, moderate, and severe.’ The 
percentage of UC’s associated with each specific FHR 
pattern was calculated. 


Results 


The mean gestational age was 33.5 weeks (range, 28 
to 36 weeks). The mean birth weight was 1,995 grams 
(range, 1,080 to 2,480 grams). Thirty-eight (61%) in- 
fants weighed more than 2,000 grams and 36 (58%) 
were at 34 to 36 weeks’ gestation. 

Baseline FHR. 

. Level. In 18 cases (31%) there was fetal tachycardia 
(= 160 bpm). Bradycardia (« 120 bpm) occurred in one 
case (2%) in which the level was 110 bpm. The pH 
distribution of the group demonstrating tachycardia 
was similar to chat of the group with normal FHR 
levels. 

Variability. In Fig. 2, the relationship of pH and the 
presence or absence cf STV and LTV are shown. In 
both cases, the absence of var iability i is associated with a 
significantly lower mean pH regardless of periodic 
FHR patterns (p < 0.01). 

_ The relationsnip between pH and variability was 
further evaluated on the basis of FHR levels above and 
below 150 bpm. The absence of STV at FHR levels less 
than 150 bpm had a mean pH of 7.17 waereas, at levels 
2150 bpm, the mean pH was 7.24. Although demon- 
strating a trend, this difference failed to achieve statis- 


tical significance. On examination of LTV, no further 


separation was found in the two FHR level groups. 

Periodic FHR patterns. 

Accelerations. Thirty-seven of the 62 fetuses (60%) 
demonstrated accelerations during the 20 minute study 
_ periods. As shown in Table I, the mean pH of the 
' group with accelerations was significantly higher than 


« that of those without (p < 9.01) and tended to increase 
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Table I. Percentage of UC with specific FHR pattern 


51-75% | 76-100% 


Accelerations 
"NO. 25 24 7 6 
Mean 7.234 . 7.997 7.287 7.320 
S.D. 0.089 0.048 0.095 0.045 
Early deceleration: 
No. 49 ll 2 0 
Mean 7.974 7.265 7.260 — | 
S.D. 0.085 9.058 0.028 — 
Variable deceleration: 
No. 15 22 10 15 
Mean 7.273 7,290 7.297 7.23] 
S.D. 0.078 . 0.087 0.066 0.061 
Late deceleration: 
No. 43 7 3 - 99 
Mean 7.296 7.241 7.193 7.213- 
S.D. 0.051 0.086 0.166 0.105 





Table II. Relationship of pH to severity of variable 


deceleration 
7 ae 


Variable deceleration: 


No. 26 12 9 

Mean 7.979 7.274 7.253 

S.D. 0.081 0.100 0.039 
Late deceleration: 

No. 5 11 3 

Mean 7.250 7.215 7.190 

S.D. 0.072 0.110 0.148 


with an increasing percentage of accelerations. A posi- 
tive linear correlation was found between pH and 
percentdge of UC's with accelerations (r = 0.368, 
p < 0.01). 

As seen in Fig. 3, when accelerations were associated 
with absent STV the mean pH was significantly lower 
(p < 0.01). 

The mean pH was 7.28 in the 11 patients with absent 
LTV compared to 7.31 in the 27 with LTV present. 
This was not statistically different. 

When acceleration was present, a pathologic (<7.20) 
pH was encountered only once. In this case, the pattern 
of severe late deceleration was also present. 

Decelerations. Early deceleration occurred in 13 cases 
(21%). As seen in Table I, no correlation was found 
regarding the occurrence of this pattern and pH val- 
ues. Similarly, no differences in mean pH values were 
found when STV and LTV were considered. 

Two pathologic pH values occurred with the pattern 
of early deceleration. In both cases, coexistent late de- 
celerations were present. 


Variable deceleration occurred in 47 cases (76%).° 
When the mean pH of the group with variable decel-, 
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Fig. 2. The pH distribution, irrespective of FHR patterns, is 
shown in relationship to the presence or absence of STV and 
LTV. (Statistical analysis was performed with the one-tailed 
Student's t test). 


erations was compared to that of the group without 
variable decelerations, no difference was found. How- 
ever, examination of the percentage subgroups (Table 
I) demonstrates a significantly lower mean pH when 
variable deceleration occurred with more than 75% of 
UCs (p « 0.01). 

The relationship of pH to the severity of variable 
deceleration is shown in Table II. Although the trend is 
downward with increasing severity, it is not statistically 
significant. 

As seen in Fig. 3, the mean pH is lower when STV is 
absent. Similarly, when LTV was absent, a lower mean 
pH was found (p < 0.01). Four cases with variable de- 
celeration had pathologic pH values; again, all four 
also had coexistent late decelerations present. 

Late Geceleration occurred in 19 cases (31%). The 
group with late deceleration had a significantly lower 
pH compared to those without such patterns (p « 0.01, 
Table I). A negative linear relationship was found be- 
tween pH and percentage of UC's with late decelera- 
tions (r = —0.452, p x 0.01). 

The relationship of pH to the severity of late decel- 
erations shows a downward trend, but fails to achieve 
statistical significance (Table II). 

The mean pH with absent STV is significantly lower, 
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Fig. 3. The various periodic FHR pattern groups are shown. Absent STV is associated with a lower 
mean pH in each group (one-tailed Student's t test). 


as seen in Fig. 3. No difference (p — 0.1) was found 
when LTV was considered, even though the mean pH 
with absent LTV was 7.20 as compared to 7.25 when 
LTV was present. 

All pathologic pH values («7.20) occurred in the pa- 
tients demonstrating late deceleration. The significance 
of this pattern is farther emphasized by the fact that 
only eight fetuses with late deceleration (42%) had a 
normal pH (>7.25). 


Additional results 


When one examines multiple variables, several fur- 
ther results are evident. When STV is present (Fig. 3), 
the mean pH values of various periodic FHR pattern 
groups are similar. The significance of the various pe- 
riodic FHR patterns in relation to pH is evident only 
when STV is absent. Stepwise regression was per- 
formed on all of the previously discussed variables. 
Only three were significantly related to pH: (1) short- 
term variability, (2) percentage acceleration, and (3) 
percentage late deceleration. The regression line ob- 
tained was: pH = 7.1996 — 0.0007 x % late decelera- 
tion +0.039 x STV + 0.007 x % acceleration. Mul- 
tiple R — 0.5884. Standard error of the estimated 
pH = 0.065. i 

The predictability of pH was evaluated in association 
with these three variables. The presence of late decel- 
erations associated with a lack of saort-term variability 
and no accelerations occurred in eight patients, all of 
whom had pH values of =7.25. Five of these eight had 


- 


a 
* 


a pH of «7.20. In contrast, when late decelerations 
occurred with either or both STV or accelerations, the 
pH was normal (77.25) in eight of 11 cases. 

When late deceleration was absent, the presence of 
both acceleration and STV was associated with a 
pH > 7.25 in 19 of 23 (83%) patients. 


Comment 


The importance of rendering optimal obstetric care, 
particularly in the low-birth-weight (LBW) infant is ap- 
parent in reports from various perinatal centers.!?7? It 
is well known that the LBW group, usually 7 to 896 of 
births, accounts for 75% of the perinatal deaths. An 
even more dramatic finding within the LBW group ap- 
pears in the group which weighs less than 1,500 grams. 
This group will usually constitute only 1.5% of live 
births, and yet 6095 cf all neonatal deaths will be en- 
countered in these very LBW neonates. Applications of 
fetal intensive-care techniques which attempt to iden- 
tify and minimize the stressful events on this particu- 
larly vulnerable group of fetuses should contain the 
greatest potential for improvement of perinatal out- 
come. . 

This report has demonstrated that the intrapartum 
FHR findings and their relationship to pH determina- 
tions in LBW fetuses are similar to those reported pre- 
viously in studies of the mature fetus. The areas of 
greatest significance relate to the observations of: (1) 
FHR variability, (2) accelerations, and (3) late decelera- 
tions. The lack of further significant trends, such as 


Volume 136 
Number 1 


severity of decelerations and the findings relating: to 
LTV, are possibly a result of the limited size of this 
study population. 

The observation of the presence of FHR variability 
(STV) seemingly reflects a fetal state that is better than 
when this factor is absent. Within limits of this small 
study, the significance of various periodic FHR pat- 
terns to pH values became apparent only when such 
variability was absent. One of the obvious defects of the 
evaluation of variability in this study is that the deter- 
mination was visually made and lacks objective quanti- 
tation. 

The presence of FHR accelerations is a positive ob- 
servation in regard to fetal well being, If these are the 
only periodic patterns seen, it is most unlikely that fetal 
compromise is present. Thus, as in the antepartum pe- 
riod, the fetus who has bursts of acceleration is likely 
demonstrating a responsive cardiovascular system and 
is in “good” condition. 

The occurrence of variable deceleration in 76% of 
fetuses is higher than the usual reported incidence. 
Clearly, the LBW fetus can rapidly change its FHR and 
apparently has an intact vagal reflex. The reason for 
the high incidence of this pattern may relate to a rela- 
tively decreased amount of amniotic fluid or a di- 
minished protective affect, resultant from less Whar- 
ton's jelly in the premature’s umbilical cord. The 
“poor” correlation of variable decelerations and pH is 
similar to that seen in previous studies. The only sig- 
nificant FHR-pH relationship was found when the oc- 


REFERENCES 


]. Kubli, F. W., Hon, E. H., Khazin, A. F., and Takemura, 
H.: Observations on heart rate and pH in the human 
fetus during labor, Am. J. Ossrer. GynecoL. 104:1190, 
1969. | 

2. Beard, R. W., Morris, E. D., and Clayton, S. G.: pH of 
fetal capillary blood as an indicator of the condition of the 
foetus, J. Obstet. Gynaecol. Br. Commonw. 74:812, 1967. 

3. Renou, P., and Wood, C.: Interpretation of the continu- 
ous fetal heart rate record, Clin. Obstet. Gynecol. 1:191, 
1974. 

4. Tejani, N., Mann, L. I., Bhakthavathsalan, A., and Weiss, 
R. R.: Correlation of fetal heart rate-uterine contraction 
patterns and fetal scalp blood pH, Obstet Gynecol. 
46:392, 1975. 

5. Hobel, C. J.. Hyvarinen, M., and Oh, W.: Abnormal fetal 
heart rate patterns and fetal acid-base balance in low birth 
weight infants in relation to respiratory distress syn- 
drome, Obstet. Gynecol. 39:82, 1972. 

6. Martin, C. B., Jr., Siassi, B., and Hon, E. H.: Fetal heart 
rate patterns and neonatal death in low birth weight in- 
fants, Obstet. Gynecol. 44:503, 1974. 


intrapartum FHR 47 


currence of variable deceleration was greater than 75% 
of uterine contractions. The relationship of acidosis 
and frequency of decelerations was also seen with late 
deceleration. This demonstrates the importance of stat- 
ing an incidence of occurrence, rather than merely the 
presence or the severity of a given pattern. 

Late deceleration was clearly related to a frequently 
compromised fetal state. All cases with a pathologic pH 
(<7.20) had late deceleration present. Only eight of 19 
fetuses demonstrating late decelerations had normal 
pH > 7.25. However, this finding also demonstrates, as 
in the mature fetus, that many infants with late decel- 
eration will not have developed acidosis. The evalua- 
tion of variability and accelerations as shown is useful 
in judging the significance of late deceleration. 

It would appear that the general trends in FHR and 
pH observed in the mature fetus are also valid in the 
preterm fetus. There is one notable different clinical 
impression that has emerged during the management 
of such labors. The preterm fetus may abruptly dem- 
onstrate FHR patterns that progress in their degree of 
severity much more rapidly than the mature fetus. 
Thus, when abnormal FHR patterns are encountered, 
prompt recognition and therapy must occur. Likewise, 
early use of fetal blood sampling and pH in judging the 
metabolic significance of an abnormal FHR finding is 
essential. Through such an approach, one is likely to 
deliver a neonate with an optimal chance of intact 
survival. 
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Néurophysiologic responses of newborn infants delivered after normal onset of labor are compared 
with those of newborn infants whose mothers had labor induced with oxytocin or prostaglandin Faa. 
No differences in brain activity or heart rate were detected between groups in terms of frequency of 
response to auditory, visual, tactile, or olfactory stimulation. Significant differences were found for 
resting brain activity defined in terms of autoregressive spectral estimates or ccefficients. The 
largest differences were between the groups with normal onset of labor and prostaglandin Fza. 


(AM. J. OBSTET. GYNECOL. 13€:48, 1980.) 


INDUCTION OF LABOR has been examined primarily 
in terms of both maternal and infant deaths and mor- 
bidity. Indices have included mortality rates,' length of 
hospital stay,” and biochemical, biophysical;?: * and be- 
havioral effects.? Recent results from several of these 
studies suggest that there is no significant increase in 
perinatal deaths or morbidity with induction of labor.” ê 
One double-blind study evaluating the effects of pros- 
taglandin Foe (PGE;4,) and oxytocin on the fetus and 
neonate? reported no significant ditferences in clinical 
and laboratory indices. A second double-blind study! 
concluded that PGF;, had no deleterious effect on the 


fetus relative to oxygen supply, provided uterine hy-- 


pertonicity was avoided. A similar negative conclusion 
was reached regarding the lack of “untoward” effects 
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of PGF. on the neurological development of newborn 
infants or on psychomotor development of children in 
the first 30 months.? 

As far as we know, the neurophysiologic reactivity of 
the neonate following induction of labor has not been 
reported. Since there are many unanswered questions 
about the persistence of obstetric drugs in the neonate, 
studies of early autonomic and central nervous system 
functioning are warranted. The purpose of this com- 
parative study was to investigate whether there were 
any differences i2 neonatal central and autonomic ner- 


“vous, system functioning following induction of labor 


with PGFs, or oxytocin (PIT) compared to those born 
after normal onset of labor (NOL). The measures of 
central and autonomic nervous system functioning 
were the electrcencephalogram (EEG) and heart rate 
(HR). 


Subjects and method 


Subjects. The study was conducted at Kapiolani 
Hospital, Honolulu, Hawaii. Subject participation re- 
quired prior parental permission. 

Mothers. Indications for induction of labor (Table I) 
induded toxemia, postmaturity, diabetes, Rh iso- 
immunizatiod, premature rupture of membrfnes 
(PROM), and other elective reasons. Labor was induced 


' with intravenous PGFoq in 19 patients and with intra- 
e venous oxytocin and/or buccal Pitocin (PIT) in 15 
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women. The dosage ranges were 2.5 to 20 ug/min of 
PGF, 1 to 10 mU/min of intravenous Pitocin, and 200 
and 3,000 U of buccal Pitocin. Table I suggests that the 
PIT group may encompass a different level of risk be- 
cause of the number of cases with PROM.*'"!! This pos- 
sibility can be more definitely determined after evalua- 
tion of the early clinical status of the baby. 

The types of delivery in the induction cases and the 
14 control subjects with normal onset of labor are 
summarized in Table II and included, both spontane- 
ous births as well as forceps extractions. The larger 
number of cases in the midcavity category again raises 
the question of level of risk, between the NOL and 
induction groups as well as between the PGF,, and PIT 
groups. Àn assessment of the drugs administered dur- 
ing labor and delivery and of the clinical adjustment of 
the neonate may help resolve this question. Medica- 
tions administered within 12 hours prior to delivery 
were considered.* Thése included a broad spectrum of 
analgesics, regional and local anesthetics, tranquilizers, 
and sedatives. These medications were not controlled 
but were analyzed, statistically. Most mothers in all 
three groups received a fairly standard combination of 
meperidine (Demerol, 50 mg) with 25 mg of prometh- 
azine (Phenergan) or with diazepam (Valium, 10 mg). 
These combinations were usually accompanied by inha- 
lation and regional anesthesia. 

Table III describes the mothers in terms of age, par- 
ity, time from membrane rupture to delivery, length of 
first stage of labor, and length of second stage of labor. 
The ages of these mothers ranged from 23 to 28 years 
with labors generally lasting from 4 to 7 hours. 

Infants. The 48 term newborn infants were of 
heterogeneous ethnic backgrounds. All infants were 
clinically stable enough to be evaluated at approxi- 
mately 48 hours after birth. The three groups were 
compared by gestational age” (GA), birth weight, and 
Apgar scores at 1 and 5 minutes (Table IV). All infants 
were at least 37 weeks' GA. The mean birth weight for 
all cases was 3,247 grams with à range of 2,325 to 4,444 
grams. Although the 5-minute Apgar scores were all 
qualitatively good, there was some variability at 1 min- 
ute with the lowest scores in the NOL group. 

To determine the extent to which the groups were at 
obstetric risk, all subjects were rated on the Prechtl 
Nonoptimal Obstetric Factors Scale. The number of 


cases with middle or high risk is shown in Table V. This: 


scale was supplemented by evaluating the neonates' 
hospital course or clinical ad'ustment with the Philip 
Dairimental Factors Score based on weighted ratings of 


.*Individual patient and group data are available from Na-, 
tional Auxiliary Publications Service, c/o Microfiche Publica- 
tions, 305 E. 46th St, New York, New York 10017. ° 
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Table I. Indications for induction of labor with 
PGFəa and PIT 


Indication PIT group 
Toxemia 5 3 
Postmaturity 2 0 
Diabetes Classes A and B 6 ] 
Rh iso:mmunization ] 0 
PROM 3 6 
Elective M ES 
Total 19 15 


Table II. Type of delivery in women with labor 
induced with PGFs, or PIT and a group with NOL 








Fo rceps 










Spontaneous 
vaginal delivery 






Midcavity 


NOL (N = 14) 1l 2 1 
PIT (N = 15) 5 7 3 
5 


PGFog (N = 19) l 11 3 


activity at feeding, respiratory difficulty, mode of feed- 
ing, general alertness, presence of apneic episodes, 
blood sugar. unconjugated bilirubin, pH, and fre- 
quency and quality of crying (Table VI). An infant with 
a score of 8 or more wab considered to be at risk. 
Procedure. At approximately 2 days of age, the in- 
fant was brought to the Newborn Laboratory where 
continuous polygraphic recordings were made of HR, 
brain electrical activity (EEG), skin potential, and respi- 
ration. The EEGs were recorded with scalp electrodes 
from transcertical linkages of the left anc right central 


. areas referred to the left ear (EEG 1) and from left and 


right occipital areas referred to the right ear (EEG 2). 
The ears were linked to form a common reference. 
Details of the subject preparation and recording tech- 
niques have been reported by Crowell and associates." 
Only the HE and EEG responses are discussed in this 
paper. A 20-second baseline period of nonstimulated 
activity (prebasal) was followed by two presentations of 
12 modulated pure tones, two incandescent lights, a 
puff of Nz to the abdomen, and an olfactory stimulus. 
Seventeen control trials, that is, periods of nonstimu- 
lated activity, also were recorded. Stimulus and control 
trials were administered in random order and initiated 
only when the neonate was observed to be at a resting 
level. Another 20-second baseline period (postbasal) 


.was recorded after completion of all stimulus and con- 


trol trials. The analogue responses were digitized and 
recorded on computer tape prior to analysis; HR was 
digitized at 10 samples/sec and each channel of EEG at 
30 samples/sec. The HR was converted to 2 samples/ 
sec during tne analysis phase. 
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Table III. Biomedical characteristics of mothers with NOL and with PIT and PGF oq induction of labor 





Maternal age 
(yr) Parity . 


NOL (N = 14) 5.8 € 4.4% 1821.1 
PIT (N = 15) 2 + 5.7 99+ 14 
PGFs (N = 19) 98.3 + 3.5 3.5924 


*Mean + 1 SD. 





Membrane rupture 
(min. prior. to delivery) 





Labor Stage 2 
(min.) 


Labor Stage 1 
(min.) 


317.6 + 262.3 396.1 + 208.8 38.5 + 43.8 
450.2 + 410.2 428.0 + 258.2 27.1 + 36.6 
290.3 + 319.0 238.0 + 102.4 14.9 + 15.1 


Table IV. Biomedical characteristics of infants after NOL and PIT and PGFog induction of labor 





Gestational age (wk.) 
NOL (N = 14) 39.0 + 1.8* 
PIT (N = 15) 39.1 + 1.2. 
PGFs, (N = 19) 38.8 + 1.07 
*N = 16. 
TN = 18. 


Table V. Prechtl Nonoptimal Obstétric Factor score 
of mothers with NOL and PIT and PGFo, induction 
of labor 






NOL 


Prechtl risk-score , (N = 14) 


Middle 12 pi 10 
High 2 „A 9 


Analysis. Maternal and infant characteristics for the 
three groups were evaluated by means of analyses of 
variance. Status on the Prechtl"* scale was tested using 
the chi-square method. In order to determine the pos- 
sible effect of PROM, the 1- and 5-minute Apgar scores 
for the six PIT PROM cases were compared with those 
of the other nine PIT infants by the Mann-Whitney U 
test.!® The effects of forceps on infant status were ana- 
lyzed in terms of Apgar scores at 1 and 5 minutes and 
drug-potency ratings. To compute the drug-potency 
rating, medications administered during labor and de- 
livery first were grouped into the following categories: 
narcotic analgesics, antihistamines, parasympathetic de- 
pressants, inhalation and conduction anesthetics, tran- 
quilizers, sedatives. and, finally, oxytocin (or PGFs,). 
Second, each category was assigned a weight where 
larger values represented increased risk of respiratory 
depression; weights were as follows: tranquilizers and 
parasympathetic depressants, 1; oxytocin and conduc- 
tion anesthetics, 2; narcotic analgesics, antihistamines, 
and inhalation anesthetics, 3; sedatives, 4. The weights 
were summed over all categories for each infant. Drug 
ratings and’ Apgar scores for midforceps cases were 
compared to those with no forceps or low forceps by 
the t test. The Fisher Exact Probability Test!? was used 


| Apgar score 
Birth weight (grams) — . 5 min. 
3,433 + 380 7.6 + 2.1 8.9 + 0.9 
3,190 + 526 Loe l.l | 8.9 + 0.3 
3,117 + 501 8:1 + 1.3 9.2 + 0.4 


to evaluate the three study gr oups by drug categories. 
No statistical analysis was made of the Philip Detrimen- 
tal Factors scores. 

EEGs were evaluated by spectral analyses in terms of 
six autoregressian coefficients which defined the criti- 
cal shape of each spectrum." In addition, spectra were 
averaged for each group for the four basal periods. A 
multivariate discriminant analysis’? tested the extent to 
which the three groups differed on these six co- 
efficients and compared the postbasal results with the 
prebasal results within each sample. The mean and 
standard deviation of the first 18 seconds of basal HR 
were compared. Discriminant analyses were used to de- 
termine whether the pre- and postbasal HR means and 
variability, that is, standard deviations in beats per 
minute, differed in the three groups. 

The HR and EEG responses to the stimuli were 
statistically analyzed using methods developed for the 
detection of change with stimulation.'* ?? These statis- 


‘tical tests quantified and objectively defined whether à 


résponse was present or absent. The number of sig- 
nificant responses to the auditory, visual, tactile, and 
olfactory modalities were then compared between 
groups with chi-square tests. 


Results 


The analyses of variance showed three significant 
differences between groups relative to maternal vari- 
ables: The PIT mothers were younger and the PGFea 
mothers as a group were older (p < 0.05); the PGFoa 
group was of higher parity (p « 0.05) and had sherter 
first stages of labor (p « 0.01). 

For the infants, there were no significant group dif- 


. ferences in gestational age, birth weight, or Apgar 
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scores at l and 5 minutes. The Philip Detrimental Fac- 
tors score revealed only three cases with scores greater 
than 0; two were in the PIT group with scores of 1 and 
one was a NOL infant with a score of 3. 

A chi-square comparison of the extent to which the 
subjects were at moderate or high obstetric risk showed 
that the groups were not significantly different (Table 
V). No subject was scored at low risk. — — 

These analyses, however, did not take into account 
the higher incidence of PROM in the PIT group which 
might constitute an additional risk factor for these sub- 
jects. Comparisons of Apgar scores at 1 minute did not 
show any significant differences for PROM versus 
other PIT infants. At 5 minutes all PIT group infants 
had Apgar scores of 9 with the exception of one with a 
score of 8. Fisher Exact Probability'® intergroup com- 
parisons did not reveal any significant differences in 
number of mothers receiving drugs in any of the 
categories. Comparisons of drug potency ratings and 
Apgar scores for midforceps compared to no forceps 
or low forceps deliveries revealed no significant effects 
which might be attributed to midforceps among the 
three groups. 

Based on these results the three groups of infants 
were considered comparable and, therefore, their neu- 
rophysiologic functioning could be assessed for effects 
of induction of labor. There were statistically sig- 
nificant differences between the groups in the EEG 1 
(p < 0.05) and EEG 2 (p < 0.01) prebasal activity as 
measured by the' six autoregression coefficients. Dis- 
criminant analyses? showed that the sharpest prebasal 
differences existed between the NOL and PGF oq 
groups. No differences were found for the postbasal 
spectra. When postbasal coefficients were compared 
with prebasal coefficients within each group, no sig- 
nificant differences were obtained. 

Fig. 1 is the spectral plots based on group averages. 
The significant differences in prebasal EEG 1 and 2 
spectra are shown here as of consistently greater power 
in the NOL group among the frequencies. Classifica- 
tion by six coefficients revealed that the PIT neonates 
overlapped both the NOL and PGF, groups (Table 
VII). There was, however, only one PGF oq subject who 
had spectra which could be classed as NOL; every other 


PGFs, neonate had spectra associated with induction of | 


labor. The converse was almost equally true; that is, 
only one NOL neonate was classed with the PGFo. 
group for EEG 1 and two in the PIT group were cate- 


gorized with the PGF;, group for both EEG 1 and EEG | 


2.,S5ince there were: significant differences between 
groups in duration of the first stage of labor, maternal 
age, and parity, the NOL and PGF. prebasal co: 
efficients were evaluated with regard to these variables. 
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Fig. 1. Critical shapes of the spectra for central (EEG/) and - 
occipital (EEG2) activity prior to (PREBASAL) and after 
(POSTBASAL) stimulation derived from the averages of six 
autoregressive coefficients for three groups of 2-day-old neo- 
nates: those delivered with NOL (N = 14), labor induced with. 
PIT (N = 15), and labor induced with PGFog (N = 19). 


For each of these three variables neonates were divided 
into two groups at the median. When the coefficients 
were compared in a discriminant analysis no significant 
differences were obtained. 

Discriminant analyses of the HR prebasal and post- 
basal means and standard deviations revealed no sig- 
nificant differences. 

"There were no group differences! for EEG 1, EEG 
2. or HR in terms of the number of significant re- 
sponses to the auditory, visual, tactile, and olfactory 
stimuli. | 


Comment 


This study was designed to evaluate the effects of 
induction of labor with PGFs, and oxytocin on neonatal 
neurophysiologic functioning. Since there was no.prior 
control over all variables, it cannot be demonstrated 
unequivocally that induction of labor is the single fac- 
tor related to differences in neonatal behavior. Mea- 
sures were instituted, however, to ensure group com- 
parability; these included reasons for induction of 
labor, obstetric risk, type and potency of drugs admin- 
istered during labor and delivery, the effects of use of 
midforceps, and the early clinical status of the newborn 
infant. Even though there were data (Tables I and II) 
to suggest that different levels of risk were involved, 
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Table VI. Philip Detrimental Factor score 


Parameter 


1. Activity at initial examination 
(3 hr.) 

2. Respiratory difficulty 

3. Frequency of crying 

4. Quality of crying’ 


. Presence of apneic episodes 
. Type of feeding (third day) 


Ch Ux 


. Activity at feeding 
pH 
. Bilirubin (unconjugated) 


tO. 00 Ml 


10. Blood sugar 


Awake, but cries only when disturbed 


, None 
When disturbed 
"Normal" 


Never or isolated 

Nipple 

Eager 

Not indicated or never «7.25 
Not indicated or «12 mg/100 ml 


Not indicated or >40 mg/100 ml 


crying 
Tachypnea only > 12 hr. 
Very frequent 
Poor intensity 


Infrequent 
Gavage 


Slow 
Ever «7.25 but »7.10: 
Maximum 12-15 mg/100 ml 


Minimum «40 mg/100 ml 
but >20 mg/100 ml 


"Hyperactive" with frequent 
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Sleeping— difficult to 
arouse 

Dyspnea 12 hr. 

Practically never 

High-pitched (“cere- 
bral”) 

3/day for 4 days 

Intravenous (or 
intra-arterially 

No interest 

Ever <7.10 

Maximum >15 mg/ 
100 ml 

Minimum <20 mg/ 
100 ml 


Table VII. Classification of the frequency components 
of the basal EEG 1 (C-A) and EEG 2.(O-A) activity 
prior to stimulation (prebasal) as represented by six 
coefficients from three groups of neonates: Those 
delivered with NOL or induction with PIT or PGFy.. 







Induction group (prebasal) 


Classification by 
discriminant function 
|» NOL 2. 0 
PIE à à 4 2 7 4 
PGF oq l 3 9 0 2 11 
Total Ip. 3 14 12 H 15 


the Apgar scores and drug potency rating did not 
demonstrate that the PROM and midforceps babies 
were significantly different. Overall level of obstetric 
risk among groups appeared to be the same. Except for 
the addition of oxytocin or PGFze, the groups had simi- 
lar drugs used during labor and delivery. In general, 
there was enough comparability to suggest that 
neonatal adjustment in the nursery was not appreciably 
affected by inducticn of labor. 
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Prenatal determination of fetal brain and somatic 


weight by ultrasound 
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Albany, New York 


A new method of determining fetal weight in utero is presented. Because it is based on multiple 
ultrasound measurements which encompass population and individual variations in fetal 
anthropometry. the method should be applicable to fetuses drawn from different populations. The 
components of fetal weight are separated into two variables, brain weight and somatic weight, which 
are independently determined. Their sum provides good estimates of total fetal weight in normal 
cases as well as those with asymmetrical growth retardation (Sy = 83 gm). The method generates 
the data required for interpreting fetal weight estimates in terms of any alteration in the 

brain: somatic weight relationship. it, therefore, yields quantitative information or the severity of 
asymmetrical IUGR. (Am. J. OBsTET.'GYNECOL. 136:54, 1980.) 


AN ACCURATE METHOD of determining fetal weizht 
in utero continues tc elude the obstetrician. Numerous 
methods based on both ultrasonography and radiog- 
raphy have been devised; none of them consistently 
achieves a desirable degree of accuracy. 


There is a stochastic relationship between fetal 


weight and biologic maturity, because both are func- 
tions of gestational age. There are, however, notable 
exceptions to this generalization, particularly in cases 
of retarded fetal growth (IUGR) and certain maternal 
diseases such as diabetes mellitus. The realization that 
biologic maturity is a more important determinant of 
neonatal well being and survival than birth weight has 
probably lessened :he need of and, therefore, the in- 
tensity of the obstetrician's search for a good method of 
determining fetal weight before birth. A factor which 
has also had an important bearing on the development 
of a suitable technique is the wide-range of birth 
weights observed in normal pregnancies both between 
and within popula:ions and, to a lesser degree,’ among 
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sibships, which raises a problem in interpreting fetal 
weight estimates. A given estimate can be meaningfully 
interpreted only in relation to thé growth potential of 
the individual fezus, which is never determinable with 
accuracy or certainty. 

The use of ultrasound has promoted rapid devel- 
opments in the clinical science of taking and interpret- 
ing fetal measurements. The biparietal diameter (BPD) 
is the most commonly measured variable. Its use as an 
indication of the normality of fetal growth is not en- 
tirely satisfactorv, either in terms of the underlying bio- 
logic principle? or in terms of tests based on measured 
BPD values.? Theoretically, a combination of biparietal 
and bithoracic /BTD) measurements, as in the BPD- 
BTD ratio,* * is capable of reflecting the differential 
manner in which IUGR affects the components of total 
fetal weight in asymmetrical IUGR. For certain rea- 
sons,” the test is of low sensitivity. The fairly common 
practice of using mean values determined for one 
population as the basis for judging the individual fetus 
drawn from another population compounds the prob- 
lem of lack of sensitivity in two ways. It ignores the fact 
that all normal fetuses within a population do not con- 
form to mean values and does not take into account 
interpopulation variations in fetal anthropometric 
characteristics. 

The thrust of this short debate raises several qwes- 
tions concerning the criteria for developing a satisfac- 
‘tory method of determining :etal weight in utero. The 

«method should satisfy the fundamental requirements 
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of accuracy, or close agreement between the actual and | 
estimated values, and. precision, or close agreement l 
_among multiple measurements made by the same or 


different investigators. It should individualize to a de-. 
gree that makes it applicable to normal or growth- 
retarded cases drawn from the same or different popu- 
lations. An important requirement is that the. method 
should generate the additional data required for the 
clinical application of calculated fetal weight as a means 
of monitoring fetuses at risk for retarded growth. Fi- 
nally, the accuracy and usefulness of its clinical appli- 
cations should be of an order which justifies inclusion 
in the already large number of tests currently used for 
appraising fetal growth and well being. 

The purpose of this paper is twofold: (1) to presenta 
method of determining fetal weight in utero and (2) to 
recommend how the additional data generated may be 
used in the antenatal surveillance of fetal growth in 
high-risk pregnancies. 


Material and methods | | 
With the use of the techniques described by Camp- 


bell and Thoms? and Campbell and Wilken,? ultrasonic - 


scans of the fetal head in the frontoparietooccipital 
plane and the abdomen at the level of the ductus veno- 
sus, respectively, were made in the 48 hr period pre- 
ceding delivery. All newborn infants were weighed 
within 2 hrs of birth. The series consists of 37 cases 
ranging in gestational age from 21 weeks to term. It 


includes nine cases of IUGR confirmed by pediatric 


examination, 11 neonates whose birth weight exceeded 
3,500 gm, one case of intrauterine death, and one set of 
twins. | 

The BPD, neurocranial cross-sectional area (N.CSA), 
and abdominal circumference (Ab.c) were measured in 


each case. A compensating polar planimeter and a map 


measurer were used for the latter two determinations. 
In fetuses whose (birth) weights ranged between 750 
and 3,500 gm, brain weight (BrW) was estimated on 


the basis of the N.CSA and the BPD aye means of the: 


formula®: 


BrW = (393.72) 
_ (p =0.9748; S, = 8.03 gm). 


(195.1) (0.74)0.2188 CSA + 1.170KCSA x BPD) 


This method of estimating fetal brain weight in utero is 
based on a three-dimensional measure of endocranial 
capacity from which estimated brain size is derived. 
The formula incorporates adjustments for variations in 
the extent to which the brain fills the brain case. and 


theoretical variations in the specific gravity of the brain . 


at different gestational ages. 
The exponent has values of 0 at 400, 1 at 475, etc. 
Brain weight determined by this method is referred to 
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Fig. 1. Relationship of somatic weight to abdominal cir- 
cumference. 


as sitimnated ben iod Because the formula for de- 


.. termining brain weight from the N.CSA is not appli- 
. cable to fetuses exceeding 3,500 gm in weight, brain 


weight in these heavier fetuses was calculated by using 


the following brain: body relationship’ of term fetuses: 


-BrW = 2.21 (birth weight)“ ir = 0.998). 


— 


Brain weight determined by this method is referred to 
as calculated brain weight. 

. Calculated somatic weight was derived by subtracting 
estate’ or calculated brain weight from birth weight, 
depending on the birth weight category. 

A field graph was constructed showing the regres- 
sion of somatic weight on the abdominal circumfer- 


. ence. The equation defining the regression of somatic 


weight on the abdominal circumference was deter- 
mined and was used to provide an estimate of somatic 
weight i in each case. Somatic weight estimated in this 


-way is referred to as estimated somatic weight. 


Appropriate brain and somatic weights. In normally 


growing fetuses, there is a constant rate of change in 
the relationship between brain weight (BrW) and birth 


weight (BW) as fetal weight rises as a function of gesta- 


"tional age. The variables are strongly correlated 
_ (p = 0.9841) when this constant rate of change is in- 


corporated in the regression of brain on body weight as 
stated in the equation: 


BrW = (543.85) — (435.1452) (0.8077)9*. 
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Table I. Normal fetuses in the 750 to 3500 gm birth weight range 


BW 
(gm) 


N.CSA BPD Ab.C 
(cm?) (mm) (cm) 
56 










Estimated values 


FW SW BrW 
(gm) (gm) (gni) 






A pprop. BrW 


Serial No. (gm) 





5 44 21.0 740 768 568 100 107 

6 81 91 94.5 3,459 3,444 3,078 366 ` 407 
10 78.3 92 S pats 2,920 2,817 2,455 368 ^ 372 
14 8l ^: 92 33.0 3,062 2,964 2,598 366 — 382 
15 87 98 34.0 — 3,260 3,286 2,909 377 395 
18 103 95 34.5 3,374 3,464 3,078 386 402 
19 111 94 33.0 3,090 2,985 2,508 387 384 
23 TL 89 32.0 2,710 2,668 2,320 . 348 346 
25 90 | 97 34.0 3,232 . 3,288 2,909 349 393 
26 44.8 59 21 790 792 566 124 116 
27 a 90 99° 34.5 3,459 3,455 3,078 od 407 
28 94 96 34.0 3,373 3,290 2,909 38- 402 
30 85.5 89 32.9 2,693 2,822 3,155 367 354 
at | 49.5 - 63 24.0 1,162 ey, 9338 179 179 
34 90.9 93 33.5 3,190 :3,126 3,749 377 386 
35 64.8 82 21.5 2,423 2,510 2,192 318 331 
37 46.8 65 24.5 1,190 ll 092 189 183 










Estimated vatues 


FW SW BrW 
(gm) (gm) (gr) 


N.CSA BPD Ab.C BW 
(cm?) (cin) (cm) 






Approp. BrW 
(gm) 





ll, 57.6 72 24.0 1,190 . 1,185 938 247 183 
12 45.3 ^ 65 28.5 1,588 1,728 1,561 167 239 
13 54 69 27.0 1,400 1,583 1,317 263 l 214 
20. 54 72 - 25.0 1,389 1,295 1,050 245 213 
24 72 84 |. 29 1,928 1,992 1,652 341 . 281 
2g: x 70.2 " 8l . 28.0 1,928. <2 1,806 1.475 331 281 
32 (a) 67.2 í X 25.5 1,460 1,437 Lill. 326 i 223 
32 (b) - 68.8 82 26.0 1,588 1,494 1.176 318 ^ 240 
36 59.4 81 “20.5 1,503 1,406 LH 295 228 


^. The exponent has values of 0 at 750, I at 1,250 gm, etc. 


The standard error of the estimate is 5, = 6.16 gm. 

- The equation permits the determination of the ap- 
propriate brain weight, which should correspond with any 
given birth or somatic weight and, alternatively, the 
appropriate somatic weight, which should correspond with 
any given brain weight if fetal growth is normal. The 
equation has been, used to provide appropriate values 
of brain and somatic weights with which estimated val- 


ues were compared in normal and growth-retarded 


fetuses in the series. 
In this study, a new 9596 confidence interval has been 


calculated. It is based on the scatter of estimated brain, 


weights in relation to the regression line. This new 
value is preferred in clinical applications as it incorpo- 
rates errors arising from the technique of estimating 
brain weight by ultrasound. 

The determination of the standard error of the esti- 
mate when using the abdominal circumference tó es- 


timate somatic weight is based on the difference be- 
tween-calculated and estimated somatic weights. 

Two, indices, the brain size index (BSI) and the 
somatic retardation index (SRI). have been calculated.® 
The BSI is:the percentage ratio of estimated brain 
weight to the value which is appropriate for the es- 
timated somatic weight. The SRI expresses the dif- 
ference betweer estimated and appropriate somatic 
weights as a percentage of the Latter. 

It is, therefore, a quantitation of the amount by 
which somatic weight lags behind normal growth in 
asymmetrical IUGR. 


Results and analysis 


The results of the study are recorded in Tables I . 
through IV. 

Somatic weight and the abdominal circumferegice. 
When logi; somatic weight (SW) is expressed as a 
function of the Ab.C, the equation denoting the cur- 
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vilinear relationship over the whole. birth weight vangs l 


(Fig. 1) is: | 
logio somatic weight = (5.83) — (3.05) (0.9147)? Abc, 


The index of correlation has not been determined be- 


cause brain weights in fetuses exceeding 3,500 gm in: 
birth weight are calculated and not estimated or mea- 


sured values. 


The relationship between SW (gm) and the Ab. C | 
. over the range 22. 5 to 35 cmris expressed i in the 20s ` 


mula: 


ane = 61.98e?1132 Ab.C em 
(p = 0.9944) 


The range 29.5 to 35 cm nepi to: the birth 
weight range (750 to 3,500 gm).in which N.CSA was: ' 


used to derive a measure of brain: weight (Fig. 1). 


Brain weights. There is close agreement between es- . 


timated and appropriate brain, weights in normally 


growing fetuses in the 750.to 3,500 gm weight range: - 
(Table I). The standard error of the estimate of esti- 


mated brain weights in relation to the corresponding 
appropriate: brain weight/birth regression line is-Sy = 


16.27 gm; the 95% confidence interval is, therefore, iP 


32.54 gm. 
Asymmetrical IUGR. In newborn . nea with 


asymmetrical IUGR diagnosed antenatally and con- . 
firmed on postnatal examination (Table II), estimated 


brain weights exceed appropriate values in all but one 


case and are above the 95% confidence interyal upper ^ 


limit for normally growing fetuses, as defined. above. 


The exception is the case (No. 12, Table II) of in. ` 


trauterine death. The corresponding values ofthe BSI 
with advancing gestational age (Table IV) indicate, that 


these are relatively large-brained fetuses (ie.; they ~ 
show retardation of somatic development). The falling ' 


SRI (Table IV) indicates the arnounz by which somatic 
weight lags behind appropriate somatic growth. 
Determination of fetàl weight in utero. The sum of 


brain weight (estimated on the basis of the N.CSA) and - 
somatic weight. (using the somatic weight/abdominal’ 
circumference formula) provides an excellent estimate 

of fetal weight over the 750 to 3,500 gm range (Tables I : 
and II). The standard error of the estimate is S, = 69 
gm for normal and 105 gm. for growth-retarded ` 


fetuses. The value of S, for both series 15.83 gm. The 


mean absolute errors for normal and growth- -retarded 
fetuses are.55 and 91 gm, PERECHEA E” 


" 


Comment 


Total fetal weight is comprised of many organ and 


tissue components whose proportionate contributions - 
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. “Table n. Fetuses exceeding 3, 500 gm 
in birth weight 





Calculated values 


]' " . 734 ` 419 3,250 3,669 

2 37 476 3,047 4,4923 

~ 3 . 96: ` 432 3,367 3,799 

or 7 36 446  - 3,549 3,995 
7 36 | 419 3,209 3,628 

- 8 36 . 429 3,249 3,671 
239 c 33 | ^ 429 3,330 3,759 

E 16° 42 499 4,263 4,762 
oe du. : 86: " 463 3,775 4,938 
21 4 97 426. . 3,288 3,714 


22 36 l ace iu 14 3,742 


Table WW. Ser ial studies on cases of asymmetrical 
, IUGR 






Case No. 24: | 






Gestational age (wk) 


127.1 | 29.1 | 333 | 36.5 


. Estimated brain weight (gm) 147- .192 275 341 
lee brain weight. (gm) 129 157 | 220 ` 264 
BSI 114 122: 125 129 


Pre somatic : weight (gm) 810 1,055 1,312 1,652 
Appropriate somatic. weight 819 1,133 1,602 2,195 


SRI (95) SC ek. Wa a 795 






Gestational age (wk)- . 


Estimated brain weight (gm) :209 278 | 326 
| I brain ce (gm) 148 170 192 
BSI - 141 164 170 
Estimated somatic weight (gm) 971 :1,198 1,111 


' Appropriate somatic Mert (gm) 1,154 1,675 2,043 
SRI E -16 28 46 


“vary with gestational age. They also vary according to 


-whether fétal growth is optimal or retarded, for the 
latter affects the components of ponderal. growth i ina 
differential, not a uniform manner. While i it may be of 
interest and even of some clinical importarice to know 
fetal weight in normal pregnancies, as for example in 


breech preseniation, it is of greater value to have this 


. information-in growth-retarded cases and to use it to 
appraise the quality, of growth in terms of any. altera- 
. tion. of its components. „Iċ is not technically feasible to 
partition and.quantitate the components of total weight 


: "in prenatal measurements as it is in autopsy studies. A 
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broad separation of the variables into brain and so- 
matic components, however, is possible. The advantage 
of doing so is twofold. It takes into account the fact that 
the brain is the heaviest fetal organ at all ages and that 
its growth is not proportionately impaired by the re- 
strictions imposed on somatic development in asym- 
metrical IUGR. It also permits the recognition of an 
alteration in the brain: somatic ratio which is an impor- 
tant physical sign of this type of anomalous growth. 

Form, volume, and weight. Form is synthesized 
from the sum of interrelations of the linear dimensions 
of a body. In adults there are significant individual and 
population differences in anthropometric characteris- 
tics and in the relation of any single linear dimension 
(e.g., tibial length, stature, metacarpal length) and total 
body weight. The same applies to the comparative an- 
thropometry of normally grown and growth-retarded 
fetuses, though interpopulation variations in fetal an- 
thropometry, other than BPD measurements,® ? are 
not well documented. If fetal weight must be deter- 
mined from partial body measurements, it is important 
that the measurements selected encompass individual 
and population variations in form, because there is an 
important relationship between the linear components 
of form and volume and, therefore, weight. The for- 
mula! for determining brain weight in utero is based on 
these premises. 

Clinical applications. The data generz ated by the 
proposed method of determining fetal weight in utero 
can be used to demonstrate a significant deviation in 
the brain:somatic weight relationship in cases of 
asymmetrical IUGR. For 'each fetus three estimated 
values are obtained: brain, somatic weight, and total 
fetal weight. When estimated brain and birth weights 
are substituted in the brain: birth weight formula of 
normally growing fetuses, appropriate brain and so- 
matic weights are obtained. Because the BSI expresses 
the amount by which estimated brain weight exceeds 
the appropriate value, it is a quantitative expression of 
the severity of the pathology in asymmetrical IUGR. 
"The serial determination of the BSI in an affected 
fetus provides information on the progression of the 
pathology. - 

In a similar way, a comparison of estimated and ap- 
propriate somatic weights (i.e., the SRI) gives informa- 
tion on the amount by which somatic weight lags be- 
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hind appropriate ponderal growth in asymmetrical 
IUGR (Table IV). Serial determinations provide in- 
formation on the course of the disease. 

The value of these indices is demonstrated (Table 
IV) in two cases of severe asymmetrical IUGR. In each 
case the BSI and SRI showed a progressive rise above 
the normal values (100 and 0, respectively) as the 
pathology worsened. The prenatal indexing of the se- 
verity of the condition was consistent with the findings 


on postnatal examination in all cases (Tables IJ and IV). 


with the exception of the intrauterine death (Case 12, 
Table I1). 

The results of the present study indicate that the sum 
of independent estimations of brain and somatic 
weights provides a more accurate prediction of birth 
weight than other methods. The quoted accuracy has, 
however, been calculated on the sample population of 
fetuses (n = 26) from which the basic measurements 
were obtained. A better appraisal of its predictive accu- 
racy would be obtained from prospective applications 
on a different sample population. 

Two features of the proposed method of determin- 
ing fetal weight in utero are emphasized. (1) It takes 
into account variations in the quantitative relationship 
between brain and bodily growth in IUGR. (2) It uti- 
lizes a combination of neurocranial measurements 
rather than a single linear one to derive an estimate of 
brain weight. These two factors are the basis of our 
belief that the method should be applicable to different 
fetal populations. It remains to be determined, how- 
ever, whether the constants in the regression of the 
dependent (brain and somatic weights) on the inde- 
pendent variables (neurocranial cross-sectional area X 
BPD and abdominal circumference, respectively) are 
the same in all fetal populations. 

In the final analysis, the value of an investigation 
which discriminates between normal and asymmetrical 
fetal growth is determined by its specificity and sen- 
sitivity. What needs to be identified is the gray zone in 
which index values for normal and growth-retarded 
fetuses overlap in different fetal populations. The de- 
terminants of this zone are the interaction among sev- 
eral factors: biologic variation in fetal anthropometry, 
errors in estimating brain and somatic weights by the 
formulas defined, and observer errors? in selecting 
landmarks and taking measurements. 
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Pulmonary lamellar bodies in human amniotic fluid: 
Their relationship to fetal age and the 


lecithin/sphingomyelin ratio 


WESLEY LEE, B.S. 

MARY BELL, Pu. D. 

MILES J. NOVY, M.D. 
Portland, Oregon, and Cincinnati, Ohio 


We investigated the appearance of pulmonary lameliar bodies (LBs) in human amniotic fluid as a 
function of fetal age. We also studied their relationship to the lecithin/sphingomyelin (L/S) ratio and 
to the results of the rapid surfactant test (RST). LBs observed in amniotic fluid generally ranged in 
diameter from 1.5 to 2.0 u and were seen as single structures or in clusters. When patients were 
grouped by gestational age, there was a significant difference (P < 0.001) in the distribution of 
amniotic fluid LBs. No LBs were observed in amniotic fluid before 26 weeks' gestation, “but 5096 o 
specimens at 28 to 32 weeks’ gestation and 85% of specimens at term had LBs. Patients with 
amniotic fluid LBs had higher L/S ratios and intermediate or mature RST values when compared to 
patients without LBs, but a statistically significant relationship between the presence of LBs and the 
L/S ratio or RST was not found. We conclude that qualitative examination of amnictic fluid LB 
content by conventional electron microscopy is unlikely to reflect fetal lung maturation in a precise 
manner. However, direct quantification of LBs may provide a more specific index o: fetal lung . 
maturity and the risk of respiratory distress syndrome. (Am. J. OBSTET. GYNECOL. 


136:60, 1980.) 


CURRENT PRACTICE In the perinatal management of 
high-risk pregnancies relies heavily upon the accurate 
determination cf fetal pulmonary maturity. The leci- 
thin/sphingomyelin (L/S) ratio in amniotic fluid, origi- 
nally described by Gluck and associates,! is generally 
used to assess fetal lung maturity and the risk of respi- 
ratory distress syndrome (RDS) in neonates. However, 
widespread clinical experience has shown this ratio to 
be less reliable in three- specific circumstances: (1) 
transitional values (L/S ratios in the 1.5 to 1.9 range)? 
(2) diabetic and other complicated pregnancies,? and 
(3) amniotic fluid samples contaminated by blood or 
meconium.* 

Furthermore, there is evidence that some of the 
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amniotic fluid lecithins that may contribute to the L/S 
ratio are not specifie to the surfactant released by fetal 
lungs.* * In this context, other investigators have pro- 
posed alternative methods for evaluating fetal lung 
maturation. These include the measurement of (1) 
surface-active pulmonary phospholipids (e.g., dipal- 
mitoyl lecithin),* (2) enzymes associated with the syn- 
thesis of pulmonarv sürfactant [e.g., phosphatidic acid 
phosphohydrolase (PAPase)],* and (3) the concentra- 
tion of pulmonary lame:lar bodies (LBs) in the amniotic 
fluid. Each of these substances is transferred via fetal 
respiration into the amniotic fluid compartment and 
may represent a more specific marker of fetal lung ma- 
turity. The purpose of our study was to investigate the 


appearance of pulmonary LBs in human amniotic fluid . 


as a function of fetal age and their relationship to the 
L/S ratio and results from the rapid surfactant test 
(RST), also called the bubble stability test. 


Materials and methods 


We analyzed the amniotic fluid of 67 patients who 
shad been admitted to the University of Oregon Health 
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Fig. 1. A large cluster of lamellar bodies from a term pregnancy. Peripheral lamellae of adjacent LBs 
are closely associated with each other in this complex. Amorphous flocculent debris is also present. 
(x5,250.) 
Fig. 2. The peripheral portions of lamellar bodies often *unwind" and form laminar strands. Two 
LBs conspicuously exhibit electron-opaque cores that are also continuous with laminar strands. Same 
specimen as shown in Fig. 1. (x20,800.) 


Sciences Center Hospital and Clinics for obstetric care. 
Each amniotic fluid sample was separated into three 
equal portions for the RST and for L/S ratio and LB 
content determinations. Seven amniotic fluid samples 
taken during the second trimester of pregnancy were 
examined for LBs only. Most of these were from 
high-risk pregnancies; the most frequently encoun- 
tered indications for amniocentesis were diabetes mel- 
litus, Rh incompatibility, pre-eclampsia with hyperten- 
sion, breech presentation, and a history of intrauterine 
deaths. After informed consent had been obtained, 
samples were drawn by transabdominal amniocentesis. 

The method used for the densitometric L/S ratio was 
the Borer-Gluck procedure (described by Borer and 
colleagues’) modified by Sarkozi and associates? (cold 
acetone precipitation was not employed for phos- 
pholipid extraction). Further details of this densito- 
metric L/S method have already been reported.'! With 
this technique an L/S ratio of =1.80/1.00 was associ- 
ated with fetal lung maturity and no RDS. 

el he RST was performed utilizing the procedures 
and criteria described by Clements and colleagues."? 
Only two dilutions of amniotic fluid were used, 1: 1 and 
1:2 (amniotic fluid:ethanol). An aliquot from each 


amniotic fluid sample was centrifuged at 1,000 x g for 
15 minutes, and the clear supernatant was discarded. 
After the 1,000 x g pellet had been washed with 
isotonic saline, it was fixed overnight in phosphate- 
buffered aldehyde, cut into blocks 1 to 2 cu mm, 
postfixed for 2 hours in 1% osmium tetroxide buffered 
with veronal acetate," and processed according to rou- 
tine procedures for electron microscopy. The presence 
or absence of LBs was evaluated after examination of at 
least 12 grid squares in each of approximately 109 spec- 
imens prepared for electron microscopic observation. 
The fetal age at the time of amniocentesis was as- 
sessed by a combination of menstrual history (last 
menstrual period), ultrasonography of fetal biparietal 
diameter, uterine fundal heights, first detection of un- 
amplified fetal heart tones, and quickening. These pa- 
rameters were considered along with a pediatrician's 
evaluation of the baby's weight, size, and Dubowitz 
criteria (described by Dubowitz and co-workers!) 
which was usually made within 24 hours after birth. 
Staustical differences between groups were evalu- 
ated with the Students t test for paired comparisons 
and the chi-square test. The L/S ratio and gestational 
age were expressed as mean values + standard errors. 
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Table I. Relationships among RST results, L/S ratio, amniotic fluid LBs, and gestational age at amniocentesis 






Group LIS ratio 


Immature RST (n = 23) 1.14 + 0.06* 
Intermediate RST (n = 19) 1.48 + 0.067 
Mature RST (n = 18) 2.34 + 0.13 


Patients without lamellar bodies 


Gestational age (wk) 





35.2 + 0.74¢ 7 30 
36.6 + 0.804 l 5 
39.6 + 0.47 3 17 





*Significantly different from intermediate and mature RST groups, P < 0.001. 


Significantly different from mature RST group, P < 0.001. 


Significantly earlier than mature RST group, P < 0.01. 


Table II. Relationship between the L/S ratio and 
gestational age in patients with and without amniotic 
fluid lamellar bodies 









Gestational 
age (wk) 





Lamellar bodies (n = 56) 1.73 +0:09 37.6 + 0.49* 
No lamellar bodies (n = 11) 142+0.19 -S69 1.35 





*Significant increase from the gestational age of patients 
without lamellar bodies, P < 0.03. 


Results 


The pulmonary lamellar bodies observed in human 
amniotic fluid specimens generally ranged in diameter 
from 1.5 to 2 u. When a few LBs were detected in 
individual specimens, they occurred predominantly as 
single structures; however, when numerous, they were 
often clustered (Fig. 1). Whether single or in clusters, 
they often contained electron-opaque cores that exhib- 
ited no notable substructure but were continuous with 
lamellar strands (Fig. 2). Particularly in large clusters 
they appeared as somewhat asymmetric spheres with 
lamellae that were unwinding at their peripheries and 
becoming associated with those of adjacent bodies 
(Figs. 1 and 2). 

The amniotic fluid sediments usually contained 
squamous cells derived from the fetal epidermis or 
from the amnion and were characterized by flattened, 
elongated shapes, numerous cytoplasmic tonofilaments 
(approximately 8 to 18 nm), and abundant serrated 
surface projections. In the squamous cells, glycogen 
(present only during early epidermal stages) was more 
abundant in specimens containing predominant, singly 
dispersed LBs than in specimens containing well 
defined clusters. In addition to the squamous cells, cel- 
lular debris, erythrocytes, and neutrophils were pre- 
dominant components of the sediments. However, 
some ciliated cells, presumably derived from the respi- 
ratory tract, were occasionally present regardless of the 
presence or absence of LBs in these specimens (Fig. 3). 

In the 67 patients who participated in this study, we 
found a significant linear correlation (P < 0.001, 
y = 0.09x + 1.84) between the L/S ratio and gesta- 


Table III. Distribution of patients with LBs present 
in amniotic fluid at different gestational stages 









Gestational % With 






age (wk) lamellar bodies* 
15-26 8 0 
28-32 6 50 
33-37 17 71 
38-42 36 85 





*X? — 33.40, P « 0.001. 


tional age at amniocentesis. Table I shows the division 
of patients into immature, intermediate, and mature 
groups on the basis of the RST results. This informa- 
tion was correlated with the mean L/S ratio, gestational 
age, and amniotic fluid LB content at the time of am- 
niocentesis. The mean L/S ratios of the immature, in- 
termediate, and mature RST groups were 1.14 + 0.06, 
1.48 + 0.06, and 2.34 + 0.13, respectively. These L/S 
values were significantly different from each other at 
the P < 0.001 level. The mean gestational age in the 
mature RST group (39.6 + 0.47 weeks) was significant- 
ly greater than that in the intermediate (36.6 + 0.80 
weeks) and immature 35.2 + 0.74 weeks) RST groups 
(P < 0.01 Tablet). 

Although most of the patients without amniotic fluid 
LBs appeared in the immature RST group, the chi- 
square test did not indicate a significant difference be- 
tween this value and the number of patients without 
LBs in the intermediate and mature RST groups 
(Table I). Similarly, patients with LBs had a tendency 
toward higher L/S ratios (1.73 + 0.09, n = 56) than 
patients without LBs (1.42 + 0.19, n = 11); the differ- 
ence between these two values approached but did not 
reach statistical significance (P < 0.15, paired t test; 
Table II). However, women with LBs did have a sig- 
nificantly greater mean gestational age (37.6 + 0.44 
weeks) than those without LBs (34.9 + 1.35 weeks) 
(P < 0.03; Table II). 

When the patients were grouped according to gesta- 
tional age, there was a significant difference in the dis- 
tribution of LBs (x? = 33.40, P < 0.001; Table III). No 
LBs were observed in amniotic fluid specimens ob- 
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Fig. 3. An electron micrograph of a ciliated cell, presumably derived from the respiratory tract, in 


the amniotic fluid sediment from a 16 week pregnancy. No lamellar bodies were seen in this speci- 
men. (x 22,000.) 


tained prior to 26 weeks’ gestation. However, 50% of 
the specimens obtained between 28 and 32 weeks had 
LBs and this value increased to 85% by term. Despite 
the absence of LBs before 26 weeks' gestation, we ob- 
tained evidence for in utero respiration when we found 
ciliated columnar cells in the amniotic fluid from two 
women (16 and 18 weeks’ gestation) (Fig. 3). 


Comment 


Lecithin-rich LBs represent a storage form of phos- 
pholipid surfactant within the type II alveolar cell. The 
presence of lamellar bodies in the amniotic fluid was 
first described by Novy and associates? in the rhesus 
monkey. Subsequently LBs were identified and isolated 
from human amniotic fluid by differential and density 
gradient centrifugation.!?- !5 

There is electron microscopic and biochemical evi- 
dence that the LBs found in amniotic fluid originate in 
fetal lung. These concentric, multilamellated structures 
are identical in appearance to the osmiophilic inclu- 
sions seen in type II pneumocytes of fetuses and also 
found floating freely in tracheal fluid and in the alveo- 
lar spaces of the monkey fetus at term.® Furthermore, 
stuglies in pregnant monkeys have shown that when the 
trachea is ligated at an earlier stage in gestation there is 
a reduction in the amniotic fluid L/S ratio,'*: '* and LBs 
are absent in the amniotic fluid at term. Tubular. 


myelin figures, which have been shown by Williams” to 
be derived from extruded LBs, are also present in 
amniotic fluid.'? Several studies have established the 
presence of multilayered tubular myelin on alveolar 
surfaces,??* and LBs themselves have been shown to 
reproduce the surface tension characteristics of pul- 
monary surfactant in rat lung.? Tubular myelin may 
be a surface-active layer,? or it may be intermediate in 
form between an LB layer and a monolayer.?!': % 
Biochemical data support the morphologic evidence 
that amniotic fluid LBs are of pulmonary origin. 
Ninety-five percent of the phospholipid of tracheal 
fluid and 65% of the total phospholipid of amniotic 
fluid are recovered in the LB fraction.'® Lecithin (con- 
taining predominantly palmitic acid) is the most abun- 
dant phospholipid in the LB-rich fraction of human 
amniotic fluid and accounts for 75% to 85% of its total 
phosphorus content.'*: '5 It has been shown by Jimenez 
and colleagues* ?? that an enzyme central to the biosyn- 


thesis of lecithin, PAPase (EC 3.1.3.4), is specifically of 


fetal lung origin and is present in the amniotic fluid. 
Subsequent work on the relationship between surface- 
active LBs and PAPase has suggested that the enzyme 
activity is closely associated with both the surface-active 
material in lung and amniotic fluid LBs.?* Jimenez and 
Johnston?* proposed that PAPase and surface-active 
material enter the amniotic fluid as a combined parti- 


a 
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cle, i.e., the LB. Recent findings by Herbert and his 
co-workers? support this concept and indicate that 
there is a good correlation between the L/S ratio and 
amniotic fluid PAPase activity throughout normal 
pregnancy. 

In view of the aforementioned findings, it is highly 
probable that the quantification of amniotic fluid LBs 
after amniocentesis would provide a specific index of 
the tracheal fluid contribution to the amniotic fluid and 
that such an index would correlate well with fetal lung 
maturity. In this study, we qualitatively examined the 
amniotic fluid LB content as a function of gestational 
age and compared our results with two other parame- 
ters of fetal lung maturation (L/S ratio and RST). We 
also studied the temporal relationship between the ap- 
pearance of amniotic fluid LBs and fetal age (Table 
III). We have confirmed the recent observations of 
Hook and his group,” who noted lecithin-rich LBs in 
the amniotic fluid of five near-term patients.'? Prior to 
our study it was not known at what time the LBs made 
their appearance in this fluid. We did not observe LBs 
in the specimens obtained prior to 26 weeks’ gestation. 
For ethical and practical reasons we did not collect 
amniotic fluid samples between 26 and 28 weeks’ ges- 
tation. Therefore, it is difficult to determine the precise 
time at which LBs make their first appearance in am- 
niotic fluid but our data would suggest that it is unlikely 
to occur before 26 weeks' gestation. Differentiated type 
II cells containing LBs are not usually observed in the 
human fetal lung until after week 24 of gestation.” 
Amniotic fluid LBs were found in approximately 50% 
of the patients between weeks 28 and 32; this value 
increased to 85% by term (Table III). 

In the amniotic fluid of two patients at 16 and 18 
weeks' gestation, we observed ciliated cells with mor- 
phologic characteristics resembling those in cells of 
pulmonary origin. Duenhoelter and Pritchard”? iden- 
tified a functional pathway for the exchange of mate- 
rial between the fetus and surrounding amniotic fluid 
by infusing radiolabeled erythrocytes into human am- 
niotic fluid. Their findings and ours suggest that 
human fetal respiration takes place by the first or early 
second trimester of pregnancy. 

Most of the patients without amniotic fluid LBs ap- 
peared in the immature RST group (Table I). Simi- 
larly, the L/S ratio tended to be lower in women with- 
out LBs (1.42 + 0.19) than in those with LBs (1.73 + 
0.09) even though the difference did not reach statisti- 
cal significance ( Table II). Our inability to detect LBs in 
amniotic fluid samples obtained from some patients 
with mature RST and L/S ratios may have been the 
result of sampling errors due to insufficient centrifu- 
gation and the examination of a limited number of grid 
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squares by electron microscopy. Other factors that 
could have contributed to the variability in relating the. 
amniotic fluid LB content to the L/S ratio were: (1) the 
nonspecificity of some lecithins which contribute to the 
L/S ratio and (2) omission of the acetone precipitation 
procedure for the extraction of surface-active material. 

Several studies have pointed out that preparative 
centrifugation of amniotic fluid will influence the L/S 
ratio in the supernatant.® *°-* There are broad varia- 
tions reported in the literature for the gravity forces 
routinely employed during centrifugation of amniotic 
fluid (250 to 12,000 x g). However, there is general 
agreement that stronger forces will lower the L/S ratio, 
thus leading to a high percentage of false negative or 
"immature" values. Conversely, relatively high false 
positive rates (6% to 16%) have been related to speeds 
of centrifugation below 500 x g.*! 

We used a force of 1,000 x g in our study because it 
is in the middle range of centrifugal forces commonly 
used in clinical laboratories for L/S determinations and 
because in a previous study we observed that the bulk 
of LBs (1.0 u in diameter or larger) were found in the 
pellet after centrifugation at 1,000 x g for 15 minutes." 
The role of centrifugation in the measurement of sur- 
factant in amniotic fluid has been investigated exten- 
sively by Oulton.?? She found that LBs in amniotic fluid 
begin precipitating at forces as low as 140 x g. Cen- 
trifugation at 750 x g for 5 minutes removed 22% to 
46% of the total precipitable phospholipids in amniotic 
fluid while centrifugation at 1,550 x g for 10 minutes 
removed 50% to 71%.* 

These data suggest that centrifugation at 1,000 X g 
for 15 minutes would tend to remove a majority of the 
LBs suspended in the amniotic fluid sample. As noted, 
there is a wide variation in the number of LBs removed 
at these gravity forces. This variability is most. pro- 
nounced at 34 to 37 weeks’ gestation,? and probably 
accounts in large part for the discrepancies noted in 
our study between the L/S ratio and the amniotic fluid 
LB content. 

It is generally agreed that there are extrapulmonary, 
as well as pulmonary, sources for amniotic fluid phos- 
pholipids although the relative contributions from each 
source are not precisely known and vary with gesta- 
tional age.* © * Separation of the cells from the lamel- 
lar structures indicates that the cells contribute only 6% 
to 9% of the total precipitable phospholipids at all ges- 
tational ages.?? The surface-active lamellar fraction ac- 
counts for at least 65% of the total phospholipid of the 
fluid at 38 to 40 weeks’ gestation.!* e 

Gluck and co-workers?* ?* recommended acetone 
precipitation of the phospholipids extracted from am- 


eniotic fluid because it provided an enriched fraction of 
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disaturated lecithins. Fetal lung maturity was suggested 
when 50% or more of the amniotic fluid lecithin pre- 
cipitated in cold acetone.' As currently used in clinical 
practice, acetone precipitation is a semiquantitative 
technique for concentrating the surface-active leci- 
thin.** Penney and colleagues? demonstrated that in 
mature fluid the lecithins precipitated by acetone may 
range from 60% to 90% of the total surface-active 
lecithin present. Among other factors, inappropriate 
centrifugation or loss of lung-specific lecithin into the 
acetone-soluble phase may account for the occasional 
“immature” L/S ratio found in amniotic fluid from 
women bearing fetuses with mature lungs. 

Our results indicate that a qualitative examination of 
amniotic fluid for LB content by conventional electron 
microscopy is unlikely to reflect fetal lung maturation 
since no significant correlation with the L/S ratio and 
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RST was found. However, our study did indicate a cor- 
relation between amniotic fluid LB content and gesta- 
tional age, and suggests that future work should be 
directed at the rapid, accurate, and convenient quan- 
tification of these LBs as an index of fetal lung maturity 
and the risk of neonatal RDS. Recent methods for har- 
vesting LBs in a reasonably pure form by differential? 
or density gradient centrifugation, and measuring 
their concentration by phospholipid analysis are prom- 
ising. Direct quantification of amniotic fluid LBs may 
differentiate between the falsely immature and truly 
immature results obtained by the L/S ratio, and im- 
prove the reliability of lung maturity testing in amniotic 
Huid samples contaminated by blood or meconium. 


The authors gratefully acknowledge the expert 
technical assistance of Sandra Buzzetti. 
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Neural origin of cells in amniotic fluid 


S. SARKAR 

HSIAO CHEN CHANG 
R. P. PORRECO 

0. WS JONES 

La Jolla, California 


Cells from the amniotic fluid of fetuses with open neural tube defects (NTDs) have several abnormal 
characteristics of potential diagnostic value. The cell number in a unit volume of fluid is 10 to 100 
times the normal range of cell count. The majority of cells adhere to tissue culture dishes within 24 
hours of inoculation, instead of the 4 or 5 days required by normal amniotic fluid cells. The rapidly 
adhering cells morphologically resemble glial cells. Their Coulter volume is about twice the average 
seen in normal amniotic fluid derived cells. This larger number of oversized, rapidly adhering cells 
is likely due to the continuous accumulation of neural cells in the amniotic fluid. We have detected 
the presence of the glial protein S-100 and the absence of the neuronal protein 14-3-2 by using a 
specific immunofluorescence assay. We conclude that fetuses with NTDs shed large numbers of 
glialike cells into the amniotic fluid where their detection may have diagnostic importance. 


(AM. J. OBSTET. GYNECOL. 136:67, 1980.) 


CELLS FROM VARIOUS fetal tissues contribute to form 
a heterogenous cell population in amniotic fluid.’ This 
is especially notable in the unusual population of cells 
found in the amniotic fluid of fetuses with open neural 
tube defects (N TDs). In these cases, the number of cells 
in a unit volume of fluid is 10 to 100 times higher than 
the normal range of cell counts.? The majority of cells 
are exceptionally adhesive and attach to tissue culture 
dishes or glass coverslips within 24 hours of incubation? 
instead of the 4 to 5 days required by normal cells. The 
rapidly adhering cells morphologically resemble vari- 
ous types of neuroblasts and glial cells.? These findings, 
combined with a high alpha-fetoprotein content of the 
amniotic fluid, are of clinical value in the prenatal 
diagnosis of open NTDs.* 

In the course of routine examination of amniotic 
fluid cells from a pregnancy referred because of ad- 
vanced maternal age, we observed the cellular charac- 
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teristics described above. The pregnancy was sub- 
sequently diagnosed as bearing an anencephalic fetus. 
This led us to devise a simple but definitive test to es- 
tablish the neural origin of the rapidly adhering cells. 

Our diagnostic test for the presence of cells of neural 
origin is based on the fact that the neuroblasts, as well 
as differentiated glial and neuronal cells, contain tis- 
sue-specific intracellular proteins and surface antigens 
which can be detected by immunofluorescence micros- 
copy of single cells.” We have used rabbit antibody pre- 
pared against two such purified and well-characterized 
neural proteins, S-100 (gliaspecific) and 14-3-2 (neu- 
ronspecific). The glial protein S-100 is a highly soluble 
acidic protein which is primarily localized in glial cells 
and whose function is not fully known. The neuronal 
protein 14-3-2 is also an acidic protein, and the distri- 
bution of this protein in the brain has suggested an 
exclusive neuronal location.’ In our initial studies with 
normal fetal brain cell cultures, we found the intracel- 
lular presence of S-100 protein in a majority of cells 
and in a few percent of cells stained for the neuronal 
protein 14-3-2. The S-100 protein could be detected by 
the twelfth week of gestation; thus, it is expressed early 
in differentiation and prompted us to apply the same 
test to establish the neural origin of rapidly adhering 
cells in amniotic fluid. 

The process of neurulation starts when the embryo is 
18 days old and lasts for only 8 to 12 days. At the 
completion of neurulation, the neuroepithelial cells are 
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Fig. 1. Coulter volume determination of amniotic cells. The 
amniotic cells were washed and resuspended in normal saline 
at a cell concentration of 5 x 10%/ml for this assay. The Coul- 
ter counter was placed at 1 for both 1/A and 1/C settings. 
Lower and upper thresholds were set at 12 and 85 to eliminate 
small debris and large clumps which could not be completely 
removed in the process of washing. Note the relatively large 
Coulter volume shown by the stippled area of the cells present 
in NTDs (No. 1366). The initial concentration of cells in the 
amniotic fluid is given in parentheses. 


separated from the amniotic sac by a temporary layer 
of ectoderm which closes the neural tube.* ® * The 
persistent opening of the neural tube allows the grow- 
ing number of cells in the neural fold to escape into the 
amniotic sac. By the sixteenth week, when amniocen- 
tesis is performed, these cells have then accumulated in 
the sac for 10 additional weeks. The extreme adhesive- 
ness, accompanied by complete lack of cellular mul- 
tiplication® of rapidly adhering cells, could be due to 
the arrest of the cell cycle at a specific stage. Our initial 
studies on the distribution of the rapidly adhering cells 
in different phases of the cell cycle are also included in 
this communication. 


Methodology 


Coulter counter in determining relative cell volume 
and cell number. A Coulter counter (Coulter Elec- 
tronics Inc., Model ZBI) was used for counting, and the 
information on the size distribution of cells provided by 
the counter was stored (Model P) and recorded by an 
X-Y recorder. The instrument was calibrated for Coul- 
ter volume with particles of known size and shape pro- 
vided by Coulter Electronics Inc.* Freshly obtained 
samples of amniotic fluid were centrifuged at 3,000 
rpm in a clinical centrifuge for 10 minutes. The resus- 
pended pellet in phosphate-buffered saline containing 
1 mg/ml of bovine serum albumin was used for count- 
ing, size distribution, and viability tests. Amniotic fluid 
samples contain about 10? to 10* cells/ml. Cell sizing 
and counting are done simultaneously, and the data 
were used to obtain a frequency distribution of relative 
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sizes of cells present. This information was plotted and 
kept as a reference for each sample examined. Control 
amniotic fluid samples which appeared not to be 
grossly contaminated with blood were selected for this 
study. 

Flow microfluorometric determination of cellular 
deoxyribonucleic acid (DNA) content. Amniotic cells 
were stained with acriflavine-Feulgen stain, and the cel- 
lular DNA content was measured by the flow system 
designed to determine the relative DNA content of the 
cells." The information on individual cells was retrieved 
as a frequency distribution of DNA content of the am- 
niotic fluid cell population; approximately 50,000 cells 
were used for each assay. 

Fluorescence staining and microscopy. Amniotic 
fluid cells were placed on a glass slide with the use of a 
cytospin. The slides were then air dried and fixed in 
methanol. Dry slides were dipped in saline for 5 min- 
utes and 25 wl of specific rabbit antiserum was used to 
cover the cells. The slides were incubated for 15 min- 
utes at room temperature in a moist chamber. At the 
end of this period, slides were washed to remove un- 
bound excess antiserum. A fluorescein-labeled goat 
antibody specific for rabbit immunoglobulin was added 
as the second antibodv for another 15 minutes at room 
temperature in a moist chamber. The slides were 
washed to remove excess unbound antibody and fixed 
in a 1:1 mixture of methanol and ethanol. A drop of 
glycerol diluted 1:3 with 1 ml of tris buffer (pH 8.0) 
was added to the cell specimen, and slides were 
mounted with a coverslip. Fluorescent cells were vi- 
sualized under a Zeiss microscope fitted. with a Zeiss 
ultracondenser, X40 oil-immersion apochromatic ob- 


jective, and mercury lamp. Zeiss excitation and barrier 


filters specifically made for immunofluorescence stud- 
ies with the dye fluorescin isothiocyanate were used. 
Rabbit antibodies to neuronal protein 14-3-2 were a 
gift from Dr. P. J. Marangos and S-100 was a gift from 
Dr. M. Baker who initially obtained the serum from Dr. 
H. Herschman. 

Tissue culture of cells. Primary cultures of amni- 
otic fluid and cerebellar cells. Amniotic fluid samples 
were obtained between 14 and 18 weeks of gestation; 
approximately 1 ml of the initial fluid sample contained 
between 10° and 10° cells. The fetal cells were sedi- 
mented by centrifugation. For tissue culture, cells col- 
lected from 30 ml of sample were placed in two 6.5 cm 
tissue-culture dishes in Coon's F-12 medium supple- 
mented with 20% fetal calf serum, 0.03% glutamine, 
and our own preparation of fibroblast growth facter (1 
g/ml). During the first week, only a small proportion 
of the inoculated cells, about one in 10* to 10? cells, 
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Fig. 2. Phase microscopy of amniotic cells in NTDs. Cells were allowed to attach to tissue culture 
dishes for 48 hours when this photomicrograph was taken. Four examples of typical glialike cells are 


shown by the arrows. x 160. 


attach to the dish and on further incubation grow into 
discrete colonies. The dishes were examined daily 
under phase microscopy. 

Primary cultures of fetal cerebellum were prepared 
from samples obtained between 14 and 22 weeks of 
gestation. Approximately | gm of tissue was placed in a 
dish immersed in ice-cold serum-free medium. The 
meningeal membranes were carefully removed under a 
dissecting microscope, and the tissue was washed sev- 
eral times in ice-cold medium to remove contaminating 
blood. The tissue was minced into small pieces (2 to 3 
mm) and digested with 0.25% trypsin (Gibco) and 0.1% 
deoxyribonuclease (DNase) (Worthington Biochem- 
icals) at room temperature. The tube was capped and 
gently rocked for 5 minutes, triturated with a wide 
mouth 5 ml pipette, followed bv trituration with a 
small-bore Pasteur pipette. Trituration was completed 
within 5 minutes, and the trypsinization was stopped by 
adding fetal calf serum to 10% of the volume. The tube 
was set on a rack to settle for 2 minutes to remove 
undigested large pieces. The supernatant was layered 
on 2% Ficoll in normal saline solution and was cen- 
trifuged horizontally in a tabletop centrifuge at 3,500 
rpm for 5 minutes. The pellet was aspirated with a 
Pasur pipette and was resuspended in the serum-free 
medium and digested once again with 0.1% DNase for 
5 minutes. Cells were then inoculated in 35 mm tissue 


culture dishes at a relatively high concentration (10° 
ml) in minimum Eagle’s medium containing 0.5% fetal 
calf or horse serum. After 2 days of incubation, the 
cells were kept in minimum Eagle's medium supple- 
mented with 0.5% fetal calf serum. The low-serum 
medium and the initial treatment of horse serum dis- 
courage the growth of fibroblasts that could contam- 
inate the neural cells. 


Results 


Coulter volume distribution of the abnormal cell 
population in amniotic fluid of a fetus with an open 
NTD. Microscopic examination of normal amniotic 
fluid samples reveals cells of many different sizes and 
shapes that reflect the tissues of their origin. ? An au- 
tomated procedure for simultaneous cell sizing and 
counting by the Coulter counter was performed by 
measuring the impedance produced by a cell across a 
narrow path of current flow. This Coulter volume av- 
erages several apparently independent properties of 
cells into a single parameter and thus can be used to 
characterize specific cell types. The cellular content and 
concentration of amniotic fluid change with the prog- 
ress of gestation.! Thus, we expected that the excep- 
tionally high number of amniotic cells in NTDs repre- 
sented the new class of rapidly adhering cells which 
could be discriminated by their specific Coulter vol- 
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Fig. 3. Flow microfluorometric determination of relative DNA 
content of amniotic cells from a NTD (471366, A) and normal 
amniotic cell sample (471398, B). Each cell studied is repre- 
sented by a dot; thus, the figure is a frequency distribution of 
cells differing in their DNA content. The smooth line in 4 
shows the expected distribution at different phases of the cell 
cycle, with the assumption that the actual number of cells at 
G1 in this figure were from a growing culture. 


ume. The Coulter volume distribution of cells in two 
samples of normal amniotic fluid (No. 7397 and No. 
1398) are compared with the sample from a proved 
case of NTD (No. 1366) in Fig. 1. The scales have been 
normalized for the lowest threshold due to the large 
variations in the distribution and in the total number of 
cells (Fig. 1). The gestational age of sample No. 1397 
is approximately 14 weeks and that of No. 1398 and 
No. 1366 is approximately 17 to 18 weeks. Each of the 
three samples was examined under an identical gain 
setting in order to substantiate the presence of an un- 
usual peak of cells (stippled area) in sample No. 1366 
which was virtually absent in the other two samples. 
Moreover, 16 additional amniotic fluid samples exam- 
ined in an identical manner during this period did not 
show the second peak of cells which is so characteristic 
of the NTD sample. The number of cells in the stippled 
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area (Fig. 1) is in slight excess of 50% of the total num- 
ber of cells in this sample. 

Phase microscopy of rapidly adhering cells in 
NTDs. The relatively high cell number, the rapid at- 
tachment of cells to the tissue-culture dish and glass 
coverslip, and the morphologic resemblance of amni- 
otic fluid cells in NTDs to cells of neural origin have 
been described by earlier workers.” ? Our observations 
with the specific NTD sample were similar to those de- 
scriptions. Normal cerebellar cells, in contrast to 
rapidly adhering cells, attach very slowly over a period 
of a few days, although there are some morphologic 
similarities between rapidly adhering and normal cere- 
bellar cells.* Phase microscopy of cells attached after 24 
hours of incubation is shown in Fig. 2. Most of the cells 
are flat, have multiple pseudopod-like processes, and 
are frequently multinuclear; large bipolar cells are also 
present in these cultures (see arrows). Some of the pro- 
cesses of large bipolar cells extend over 100 u in length. 
These cell types are infrequent in normal amniotic 
fluid samples obtained at this gestational age, and their 
presence is a striking feature of the NTD sample. 

Flow microfluorometry of relative DNA content of 
amniotic fluid cells. Although the rapidly adhering 
cells could readily attach to the tissue culture dish, they 
did not form colonies of growth like the normal amni- 
otic fluid fibroblast and epithelial cells which enter into 
the cell cycle within 12 hours of attachment. This led us 
to suspect that the rapidly adhering cells may have 
been arrested at a specific stage of their cell cycle. The 
frequency distribution of the relative DNA content of 
cells in such a population should reveal the defective 
phase of the cycle because growth inhibition causes the 
cells to accumulate at the point which limits growth." 
For example, in a growing cell culture, about half the 
number of cells are at the interphase G1, about 40% of 
cells are at the S phase of active DNA synthesis, and 
another 10% are at the end phase (G2, M) ready for 
cytokinesis. The smooth line in Fig. 3, A, is drawn to 
illustrate the relative DNA content of a normally grow- 
ing cell population as revealed by flow cytofluorom- 
etry.” Should the growth of rapidly adhering cells be 
arrested due to a cell cycle defect, a loss of cells in the S 
phase and cell accumulation at either the G1 or (G2 
and M) phase would result. 

The rapidly adhering cells from the NTD case were 
allowed to attach for 48 hours on the tissue-culture 
dish. Removal of supernatant fluid at the end of 48 
hours selectively excluded the unattached cells. The 
rapidly adhering cells were then recovered by mild 


*Gosden, C., Brock, D. J. H., and Eason, P.: Unpublished 
results. 


— 


Le 


ot 


Volume 136 
Number 1 


Neural origin of amniotic cells 71 





Fig. 4. Immunofluorescence staining of fetal cerebellum (A) and amniotic rapidly adhering cells (B, 
C, and D) with rabbit antibody specific for glial protein S-100. Compare the perinuclear and diffuse 
cytoplasmic localization of staining of the fetal cerebellar cells (A) with the patchy membrane fluores- 
cence characteristic of an rapidly adhering cell. Most rapidly adhering cells show diffuse nuclear 
staining (B, C, and D). Note the uniform staining of the perinuclear region and extended fiber of a 
bipolar cell, partly visible in A; the rapidly adhering cells also show a similar perinuclear staining 
pattern (C) and, in addition, stippled cytoplasmic staining (D). Immunofluorescence of amniotic cells 


from an unaffected pregnancy is shown in £E. 


trypsinization and stained for DNA content. Flow mi- 
crofluorometry of relative DNA content of these cells is 
shown by the stippled area (Fig. 3). The frequency dis- 
tribution of DNA content does not indicate any specific 
point of inhibition and could not be distinguished from 
that of a population of normal amniotic cells stained on 
the day the fluid was collected (Fig. 3, B). The wide 
range of DNA content is due to the presence of multi- 
nucleated cells in these cultures (Fig. 2). 
Immunofluorescence staining of rapidly adhering 
cells for glial protein S-100. The fetal cerebellar cells 
grown in tissue culture stain brightly, indicaüng the 
relatively high concentration of S- 100 protein in these 
cells. Some cells show deep perinuclear staining (Fig. 4, 


A), and the bipolar cells stain most deeply in the ex- 


tended processes (not shown). The rapidly adhering 
cells show a characteristic patchy localized fluorescence 
of the membrane as well as diffuse cytoplasmic and 
perinuclear staining (Fig. 4, B, C, and D). Amniotic cells 
from unaffected pregnancy show very little fluores- 
cence (Fig. 4, E). 


Comment 


Wntil the process of neurulation is completed at state 
XII, the neuroepithelium remains in contact with the 
amniotic sac.* ê In NTDs, the passage of neural cells 


into the amniotic sac presumably continues through 
gestation. When the relatively large volume of amniotic 
fluid at 17 to 18 weeks of gestation is considered, it 
would appear that nearly 4 billion cells have accumu- 
lated in the amniotic fluid of the NTD case we studied 
(13 x 10° cells/ml x —300 ml of amniotic fluid). Thus, 
in NTDs, the amniotic fluid serves as a rich reservoir of 
fetal cells of neural origin and provides the opportu- 
nity to study their cellular pathology in greater detail 
than was hitherto possible. 

Although the mechanism of neurulation is not com- 
pletely known,’ it is clear that the time period for the 
production of anencephaly is probably no more than 
10 days between the third and fourth weeks after con- 
ception.* Thus, the amniotic fluid cells in NTDs ac- 
cumulate for another 10 to 12 weeks and may arise 
from different areas of the neural fold in the course of 
further differentiation. Except for the presence of 
S-100 protein in the majority of these cells, the cells 
appeared heterogenous in all other aspects studied by 
us. Our preliminary attempts to separate these cells 
into morphologically uniform fractions appear promis- 
ing, and further tests for the presence of specific cell 
surface antigens!" !! and enzymes? on separated frac- 
tions of cells should be feasible. 

The specific difference in the Coulter volume of the 
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amniotic cells from NTDs should prove to be a reliable 
guide for rapid screening and should be followed by 
immunofluorescence microscopy for a definitive test. 
Both of these results could be obtained on the day the 
fluid is collected and should be matched with the 
hndings of the sonogram and the estimate of the 
alpha-fetoprotein content of the amniotic fluid. 

Since alpha fetoprotein is a ubiquitous marker for 
fetal development and elevations are found in a variety 
of clinical conditions, determination of Coulter volume 
and immunofluorescence microscopy of amniotic cells 
may prove to be a specific test for the diagnosis of open 
NTDs." Moreover, the rapidly adhering cells, when 
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properly fractionated on the bases of their neural 
properties, should provide significant clues to the na- 
ture of developmental abnormalities of neurulation in 
these cases. 
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A second means of identifying fetal breathing 
movements using Doppler ultrasound 


JONATHAN D. S. GOODMAN, M.R.C.O.G. 


COLIN D. MANTELL, M.R.C.O.G. 
Oxford, England 


A new low-frequency Doppler shift signal associated with fetal breathing has been observed. This 
signal is out of phase with the previously described signal from the inferior vena cava and originates 
from the umbilical vein. (AM. J. OBSTET. GYNECOL. 136:73, 1980.) 


H uman fetal breathing movements have been investi- 
gated in Oxford, England, and Auckland, New Zea- 
land, using an audible Doppler ultrasound method. 
The Oxford observations had shown that fetal breath- 
ing movements could be detected from their modula- 
tion of inferior vena caval blood flow which was accel- 
erated during inspiration. Hence the Doppler shift 
frequency, when a transducer activated at 2 MHz was 
used, increased during inspiratory efforts from ~800 
Hz to 2 to 4 KHz in sheep; similar observations were 
made in humans.! This communication describes an- 
other audible Doppler shift signal, modulated by fetal 
breathing, as first observed by one of us in Auckland. 
This signal does not originate from the fetal inferior 
vena cava, is characterized by a decrease in Doppler shift 
frequency, and is displaced in time from the signal aris- 
ing in the inferior vena cava. 


Method 


In healthy fetuses between 34 and 38 weeks' gesta- 
tion, the position of the fetus and placenta was iden- 
tihed with a real-time sector scanner (N.E. 4200; which 
has a rotating head containing four 3.5 MHz transduc- 
ers with a pulse repetition frequency providing 100 


lines at 25 frames per second). Under continued visual- 


ization of the fetus, the transducer of an ultrasound 
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fetal heart detector (Sonicaid D205) was placed on thé 
maternal abdomen and directed either toward or away 
from the fetal trunk. An audible Doppler shift signal 
was identified which was modulated by fetal breathing 
movements. The frequency components of the signal 
were continuously analvzed in real-time at 200 Hz in- 
tervals and were displayed on an ultraviolet récording 
oscilloscope (Medelec). The directional nature of the 
Doppler signal was also determined. | 

A range-gated pulse Doppler system operated at 2 
MHz and a pulse repetition frequency of 1.8 KHz was 
used to measure flow velocities at variable depths from 
the transducer. The origin of the signal was thus de- 
termined within 3 mm in the axial direction. The real- 
time sector scanning transducer was then held in the 
same position as the ranged-gated pulse Doppler 
transducer and the source of the signal was visualized. 

Simultaneous recordings were made both of the orig- 
inal high-frequency signal" ? and of the new low-fre- 
quency signal, using two ultrasound fetal heart detec- 
tors applied to the maternal abdomen simultaneously 
but pointing in different directions. In these circum- 
stances, interference between the two transducers was 
not a problem. 


Results 


In 20 healthy patients a continuous audible Doppler 
shift frequency of 800 Hz was modulated (downward 
to 200 Hz or less) by fetal breathing associated with 
chést wall movements observed by real-time ultra- 
sound. This low-frequency signal was usually heard 
with the fetal heart detector pointing toward the fetal 
abdomen. The direction of movement was usually to- 
ward the fetal abdomen and was always accompanied 
by movement in the opposite direction characteristic of 
fetal arterial blood flow. The attribution of this arterial 
flow signal to an umbilical artery is consistent with the 
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Fig. 1. Simultaneous recording of the directional low-frequency and nondirectional high-frequency 


signals. 


time delay in the leading edge of the pulse as compared 
with that from the thoracic aorta. When the depth- 
gated pulse Doppler system was replaced by the real- 
time scanner, the source of the signal was seen to be 
outside the body of the fetus and within the liquor 
pool. 

The high-frequency audible Doppler shift signal 
originating from within the body of the fetus was also 
modulated by fetal breathing as observed with real- 
time ultrasound. In the same patients it had a frequen- 
. cy which increased during breathing to ~4 KHz; it 
originated from the region of the fetal liver and 
diaphragm and its principal direction of flow was 
cephalad. | | 

When the two-audible Doppler shift frequencies 
were recorded simultaneously, it was seen that the peak 
frequency of the high-frequency signal occurred mo- 
mentarily before modulation of the low-frequency sig- 
nal (Fig. 1). 


Comment 


Modulation by fetal breathing movements, of blood 
How in the umbilical vein (the low frequency signal), 
can be identified by a transducer applied to the mater- 
nal abdomen, but only over a small area. This is a limi- 
tation to the use of this signal as an index of fetal 


breathing. Otherwise it is not more difficult to identify 
than modulation of flow in the hepatic veins and in- 
ferior vena cava (the high-frequency signal). 

During inspiration, there is a reduction of peak 
blood flow in the umbilical vein from 24 cm./sec. 
downward. We are unsure as to the immediate cause. 
When the diaphragm contracts and intrathoracic pres- 
sure falls, the descent cf the liver may fix, shorten, and 
dilate the umbilical vein, in its intra-abdominal course 
and so cause a decrease in peak flow velocity. We know 
the normal phasic aortic flow is zffected by fetal breath- 
ing. A decrease in intrathoracic pressure is accom- 
panied by a brief fall in: arterial pressure and aortic 
flow. This change of flow may be transmitted via the 
umbilical artery and placental bed and may cause mo- 
mentary reduction of peak flow velocity in the umbili- 
cal véin during inspiration. 

Finally, there may be movement of the umbilical 
vein, secondary to chest and abdominal wall move- 
ment, which causes the vein to move in and out of the 
Doppler beam path. Other signals have occasionally 
been heard which seem to be modulated by fetal 
breathing movements and remain to be studied in 
more detail. It is acped that knowledge cf these signals 
will provide further information about the physiology 
and health of the newborn child. 
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Antepartum fetal heart rate testing 


IV. The nonstress test as a primary approach 


KIRK A. KEEGAN, Jr., M.D. 
RICHARD H. PAUL, M.D. 
Los Angeles, California 


During a 1 year period from July 1, 1977, to June 30, 1978, 1,877 NST's were performed in 895 
patients. Criterion for a reactive test was two accelerations associated with fetal movement in one of 
two 20 minute periods. Fetuses with nonreactive patterns were stimulated by abdominal wall 
manipulation. A total of 1,644 tests demonstrated reactive patterns and 229 tests were NR; 146 
NR's were followed by CST's. During 75 CST's, the pattern became reactive and the test was 
terminated. Seventeen of 71 completed CST's were abnormal. (2496). There were 634 patients 
delivered within 1 week of an NST-CST. Seventeen of 62 patients with NR tests underwent 
cesarean section for fetal distress as compared to 11 of 572 patients with reactive patterns. 


(Am. J. OBsTET. GYNECOL. 136:75, 1980.) 


ANTEPARTUM fetal heart rate testing (AFHRT) has 
gained widespread popularity in the United States as a 
method of evaluating the high-risk antepartum fetus. 
The nonstress test (NST) approach, which associates 
fetal heart rate (FHR) accelerations with fetal move- 
ment, was patterned from observations by Ham- 
macher! and Rochard et al.? It has shown definite ad- 
vantages in time savings, interpretability, absence of 
contraindications, and outpatient application over the 
contraction stress test (CST). A relative disadvantage of 
the NST approach as the sole means of AFHRT has 
been the high percentage of patients with abnormal 
tests (nonreactive) who most often did well as measured 
by the incidence of fetal distress in labor and over-all 
perinatal outcome.? Fetal wake-sleep cycles may be one 
possible explanation for the nonreactive pattern in the 
fetus who subsequently does well. Stimulation of the 
fetus to alter a nonreactive pattern associated with 
"sleep" has been suggested by some." * 

Aitempts to define the significance of the nonreac- 
tive test with an immediate CST revealed that most 
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patients with nonreactive NST's had negative CST's 
and a normal outcome.*~? This perhaps indicates that 
original requirements for a “reactive pattern” NST 
(four to five accelerations with fetal movement) may 
have been too stringent, resulting in a significantly high 
20 to 30% false-positive rate.* * Based on observations 
reported by Evertson et al? concerning the NST-CST, 
the following protocol was adopted for AFHRT at Los 
Angeles County-University of Southern California 
Medical Center, Women's Hospital, in July, 1977. 


. Materials and methods 


‘-AFHRT testing was performed by three antepartum 
testing nurses on selected high-risk patients at Wom- 
en’s Hospital. Tests were performed in both inpatient 
and outpatient facilities. Indications for. testing are 
listed in Table I. The gestational age in patients tested 
ranged from 29 to 42+ weeks. External FHR monitor- 
ing techniques were employed with abdominal wall 
FECG, modified phonocardiogram, and ultrasound for 
FHR detection. The frequency and duration of con- 
tractions, if present, were detected with an external 
tacodynamometer. 

Standard FHR monitors were employed.* The pa- 
tient was placed in the semi-Fowler position and the 
blood pressure was taken at 10 minute intervals to 
diagnose and correct supine hypotension. Fetal move- 


*Corometrics 111A, Corometrics Medical Systems, Wal- 
hngford, Connecticut; Hewlett Packard 8030A, Hewlett 
Packard, Waltham, Massachusetts. 
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Fig. 1. 4, Accelerations of the FHR associated with fetal movement indicated by the arrows, ilustrat- 
ing a reactive pattern. B, Absence of FHR accelerations despite movement indicated by the arrows, 
illustrating a nonreactive pattern, C, Following abdominal stimulation, note a change in baseline 
FHR characteristics, increased fetal movement indicated by the arrows.*with associated FHR accel- 


erations and a reactive pzttern. 


ments, often noted on the tocodynamometer channel, 
were corroborated by the patient and/or nurse and re- 
corded on the strip chart. 

NST's were recorded as reactive cr nonreactive, de- 
pendent on the occurrence or absence of accelerations 
with fetal movement as demonstrated in Fig. l. A reac- 
tive pattern required the presence of two accelerations 
of greater than 15 bpm and 15 seconds' duration asso- 
ciated with fetal movement in one of two 20 minute 
periods (Panel 4). If the pattern was nonreactive (Panel 
B) in the first 20 minutes, a stimulus was applied to the 
fetus. The fetus was grasped at both poles and gently 
manipulated for 60 seconds (Panel C). The proposed 
purpose was to effect a state change in the normal but 
"sleeping" fetus. Accelerations during the immediate 
next 4 minutes were excluded. The pattern was sub- 


sequently considered reactive if two accelerations oc- 
curred in the next 20 minutes (Panel C). If the pattern 
remained nonreactive, an oxytocin-induced CST was 
performed. If two accelerations in 20 minutes were 
noted during the CST, the test was considered reactive 
and the CST terminated. Reactive tests were repeated 
in 1 week if clinically indicated. 

If the FHR pattern remained nonreactive during the 
CST, oxytocin was continued until three contractions 
in 10 minutes were achieved, as described by Schifrin.’ 
Negative CST's led to retesting in 1 week. Equivocal 
CST's were repeated within 24 hours or intervened 
upon, depending on the clinical situation. Positive 
CST's were evaluated for delivery. Following congple- 
tion of the NST or CST, fundal and suprapubic pres- 
sure was applied for 1 minute in an attempt to impinge 
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a potentially vulnerable cord, which would likely be 
demonstrated by a variable type deceleration on the 


. strip chart. 


Results 


During the period from July, 1977, to June, 1978, 
895 patients had 1,877 NST's performed. The most 
frequent indication for testing was suspected post dates 
pregnancy (Table I). Reactive patterns occurred in 
1,193 tests, and reactive patterns followed stimulation 
in 4351 tests, for a combined rate of 87.6%. A nonreac- 
tive pattern was noted in 229 tests (12.296). Four tests 
(0.2%) were unsatisfactory due to an inability to achieve 
a suitable fetal signal (Table II). The average time for 
all tests was 31 minutes and the average time for reac- 
tive tests was 21 minutes. These times reflect the maxi- 
mum time limits, especially for the reactive groups, be- 
cause a minimum observation period of 10 minutes was 
required and many tests demonstrated a reactive pat- 
tern in less than 10 minutes. Furthermore, in this pro- 
tocol, 5 minutes of testing time was excluded in those 
patients undergoing stimulation. 

Stimulation. Stimulation was added to the NST pro- 
tocol on August 1, 1977. Reactive patterns were noted 
in 1,193 of 1,877 tests (63.696) in the first 20 minutes. 
Of the remaining 680 tests, 451 (66.3%) became reac- 
tive following stimulation. Thus of the 1,644 tests des- 
tined to become reactive, 1,193 (72.596) were reactive 
in the first 20 minutes or less, and 451 (27.5%) became 
reactive following stimulation. The pattern remained 
nonreactive following stimulation in 201 tests. In 28 
nonreactive patterns, stimulation was not performed. 
There was thus a total of 229 tests classified as non- 
reactive. 

Nonreactive tests. À total of 229 tests were nonreac- 
tive. The results of the subsequent CST, if performed, 
are summarized in Tables III and IV. Eighty-three 
nonreactive tests were not followed by a CST. Most of 
these tests were performed on outpatients who, under 
a separate protocol, had repeat NST's later the same 
day. These patients will be reported upon in detail in 
another communication. Six of the nonreactive pat- 
terns were associated with prolonged bradycardias 
(longer than 2 minutes) unrelated to contractions and a 
CST was not performed. The remainder of the pa- 
tients had contraindications to the performance of a 
CST. Thus, a total of 146 CST's were performed fol- 
lowing a nonreactive NST. On 75 occasions (51.4%), 
the pattern became reactive during the CST and the 
CS« was terminated. Reactivity did not occur in 71 
CST's which were completed. Negative CST's, either 
spontaneous or oxytocin induced, occurred in 51 
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Table I. Indications for NST (LAC/USC— July, 1977, 
to June, 1978) 


Indications * No. Percent 
Post dates 516 51.7 
IUGR 136 13.6 
Diabetes 102 10.2 
Pre-eclampsia 61 5:1 
FM 32 3.2 
Low E, 24 2.4 
Previous stillborn 20 2.0 
Rh ' 16 1.6 
Miscellaneous .91 9.1 

998 100.0 





*Of 895 patients 62 (6.9%) had multiple indications for 
testing. 


Table IX. NST (July, 1977, to June, 1978) 





Patients 895 
Tesis: 
Reactive 1,193 87.6 
Reactive/stimulation 45] ^ 
Nonreactive 229 12.7 
Unsatisfactory 4 00.2 
Total 1,877 


Table III. Results in 229 nonreactive tests 


CST's not done 83* 36.2 
Reactive CST's 751 32.8 
Completed CST's 71 31.0 


*Includes six NST's with prolonged bradycardia. 


TOF 146 CST's, 75 (51.3%) became reactive and the CST 
terminated. 


Table IV. Results in 71 completed CST's 


NR No. Percent 
Negative 51 71.8 
Equivocal 7 9.9 
Positive 10 14.1 
Unsatisfactory 3 4.2 


(71.896). Abnormal CST's, either equivocal or positive, 
occurred in 17 o£ 71 (24.096) tests. The CST was un- 
satiszactory in three instances (4.2%). 
Fundal-suprapubic pressure. Fundal and supra- 
pubic pressure was applied at the compleuon of 657 
tests in an attempt to identify a potentially vulnerable 
cord. On three occasions, a severe variable or pro- 
longed bradycardia pattern was noted with fundal or 
suprapubic pressure. All three episodes of bradycardia 
were in association with a reactive pattern. Two of the 
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Table V. Last NST-CST <7 days before delivery 


Patients/tests 634 
Reactive: 
20 min 404 
Sum "46 
Oxytocin 21 
Bradycardia n b 
Total 572 90.2 
Nonreactive: j 
No CST 19 
Neg. CST 23 
Equiv. CST ; 5 
Pos. CST g 
Prolonged bradycardia 6 
Total 62 9.8 


Table VI. Cesarean section for fetal distress (last 
test =7 days) 









Reactive Nonreactive 


Late decelerations 4 11 

Prolonged bradycardia 3 5* 

Severe variable decelerations 4 ] 
Total Al qu 


* Partial cord prolapse— noted at C'S (1). 


three patients were suspected of post dates with clinical 
oligohydramnios. Subsequent induction of labor in 
these two patients resulted in repetitive severe variable 
or prolonged decelerations with cesarean section un- 
dertaken for fetal distress. In the third instance, the 
patient neither was post dates nor had oligohydram- 
nios. À repeat NST failed to show a bradycardia and 
intrapartum FHR patterns and newborn condition 
were normal. 

Perinatal outcome and method of delivery within 7 
days of a test. An NST-CST was performed on 634 
patients within 7 days of delivery. Table V summarizes 
the outcome of the last test prior to delivery. A reactive 
pattern was noted in 572 tests (90.2%) and a nonreac- 
tive pattern was seen in 62 tests (9.8%). The intrapar- 
tum incidence of fetal distress anc mode of delivery 
was noted to be significantly different with reference to 
the last test result prior to labor. In the reactive group, 
1] cesarean sections were performed for fetal distress 
(1.9%), as compared to 17 cesarean sections for fetal 
distress in the nonreactive group (27.4%) (Table VI) 
(p < 0.001). Table VII indicates the incidence of cesar- 
ean section in regard to the nonreactive NST and CST 
outcome. All patients who had cesarean section for 
fetal distress had repetitive late decelerations except 
for the five patients in the prolonged bradycardia 
group, which demonstrated repeated bradycardias or 
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Table VII. NR tests =7 days 


Monitored | Abnormal 
No. labor FHR 








CS* 
No CST 19 15 9 3 
Prolonged bradycardia — 6 6 5 4 
Negative 23 i3 6 3 
Equivocal 5 5 3 H 
Positive AE! m Ed . 6 
Total ^ 62 48 30 17 
*Cesarean section for fetal distress. 
Table VIII. Perinatal deaths (July, 1977, to 
March, 1978)* 
3 fetal deaths 3.2 
4 neonatal deaths 1,000 
Perinatal deaths = 7 days of delivery: 
Reactive 2 2 7/1,000 
Nonreactive 0 2 32/1,000 


2 = 3.9026; p = «0.05. 


severe variable deceleration. Abnormal FHR charac- 
teristics included repetitive and nonrepetitive late de- 
celerations, moderate to severe variable decelerations, 
loss of variability, and tachycardia. All patients with 
abnormal CST's (equivocal or positive) were delivered 
within 24 hours of the test with the exception of one 
patient with a positive CST. In this case, continued test- 
ing was performed because the L/S ratio was imma- 
ture. Subsequent testing showed a nonreactive pattern 
with equivocal and negative CST’s. Seven of 14 patients 
with abnormal CST's required cesarean section for 
fetal distress. | 

No difference in 5 minute Apgar score distribution 
was noted in the reactive and nonreactive groups. 

Table VIII lists the perinatal deaths over all and 
within 1 week of an NST-CST. There were three fetal 
and four neonatal deaths in 849 patients with follow-up 
during the 12 month study period, a perinatal mortal- 
ity rate of 8.2/1000. There were two fetal deaths in the 
reactive group within 1 week of a test. One diabetic 
patient had refused hospitalization while in poor meta- 
bolic control and suffered a fetal death 5 days after a 
reactive test. The second fetal death occurred 2 days 
after a reactive test in a mildly affected Rh patient. At 
delivery, the cord was wrapped tightly around the leg, 
suggesting a cord accident as the possible etiology. The 
third fetal death was in a diabetic woman who failed 
her clinic and AFHRT appoin-ments and had a «etal 
death 2 weeks afzer a reactive test. Two neonatal deaths. 
were attributed to RDS and erythroblastosis. One in- 
fant had a reactive pattern, the other a nonreactive 
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pattern. The second fetal death following a nonreactive 
test was due to RDS following induction for severe 
pre-eclampsia. The third neonatal death iri the reactive 
group was secondary to severe asphyxia due. to a 


shoulder dystocia, which occur fed following a com-; 


pletely normal labor: 


Comment | T 


As more data become available on nonstress testing, 
attempts have been made to refine the technique. A 
reduction of the criteria, from four or five accelerations 
required for a reactive pattern to two accelerations, has 
increased the reactive pattern incidence to 87.696 from 
the previous rate of 64 to 75%.* * This has resulted in a 
need to undertake a CST in only 146 of 1,877 tests 
(7.7%). Furthermore, 75 patients demonstrated a reac- 
tive pattern, allowing termination of 51.3% of CST's 


started. Thus, a total of 71 CST's were completed, rep- ` 


resenting 3.8% of all tests. 

Abdominal wall manipulation was performed in 651 
tests following an initial 20 minute nonreactive period. 
A reactive pattern followed stimulation in 66.3% of 


tests. A retrospective review of 500 previously per- . 


formed NST's chosen at random in which stimulation . 
'was not performed was compared to the current study 
group. A slightly higher conversion to.a reactive test. 
pattern in the second 20 minutes was noted in the 


stimulation group, but the difference was not statisti- 
cally significant. This suggests that the. fetus may follow 
normal wake-sleep cycles regardless of stimulation or 
that the stimulation was inadequate to effect a state 
change. However, in the individual case, manipulation 
clearly alters the FHR pattern reactivity of some fetuses 
as indicated in Fig. 1, C. No difference in outcome as 
measured by cesarean section for fetal distress was 
noted in the spontaneously reactive and reactive with 
stimulation groups. The role of fetal stimulation dur- 
ing the NST merits further study. 

The role of fundal and suprapubic pressure in at- 


tempting to diagnose a vulnerable cord remains open. 


This maneuver elicited a positive response in only 
three patients in 657 tests. However, two of these three 
patients subsequently required cesarean sections for 
severe variable or prolonged deceleration during labor. 


Performance of suprapubic and fundal pressure par- - 


ticularly in the group of patients with suspected oligo- 


hydramnios may prove worthwhile. 

One of the deficits of this study relates to the T of 
261 patients who were not tested within a week of de- 
livegy. Forty-six patients were lost to follow-up. Some 
of these patients were transferred to other hospitals for 
delivery. Others were referred by private physicians 
only for AFHRT. In some instances, a suspected di- 
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agnosis requiring testing such as decreased fetal 


. movement or suspected IUGR proved incorrect and 


continued testing was felt unnecessary. Finally, some 
patients with reactive patterns initially were followed by 
other means of surveillance such as normal plasma es- 
triol levels. 

This report corroborates similar evaluations by: 
Evertson® and Nochimson and their colleagues which 
show that the NST screening approach identifies the 
fetus at risk for perinatal morbidity. In addition, the 
nonreactive test within 1 week of labor was associated 
with cesarean section for fetal distress in 27.4% of 62 


‘patients as. compared to 1.9% of 572. patients with 


reactive tests. Three of 23 patients (13%) with non- 
reactive NST's and negative CST's or a presumed 
normal test result had cesarean section for fetal distress 
in lábor. This may suggest that lack of acceleration dur- 
ing the NST and CST, despite a negative CST, iden- 
tifies a. fetus at increased risk when compared to the 
reactive NST (p — 0.02). 

The absence of two accelerations in two 20 minute 
periods and during the performance of a CST seems to 
focus on a group of patients at greater risk for an ab- > 
normal CST. An abnornial CST occurred in 24% of all 
CST’s completed, which is a much higher percentage 
than the 3 to 5% previously reported." 

'Some authors have suggested that patients with no 
accelerations during a positive CST should be deliv- 
ered by cesarean section without a trial of labor. All 
patients with abnormal CST's, nine positive and five 
equivocal tests, had less than two accelerations with 
both the NST and subsequent CST. All patients had a 
trial of labor within 24 hours of an abnormal test. Six 
patients with a positive CST and one patient with an - 
equivocal CST required cesarean section for repetitive 


late decelerations.. This suggests that a trial of labor, 


with ME fetal ne may reasonably be at- 
tempted:: 
Two fetal deaths and two neonatal deaths occurred 


` in the reactive pattern group. Neither the NST or CST 


would be predictive of fetal or neonatal death resulting 
from abruptio placentae, cord accident, altered meta- 
bolic states, or respiratory distress in the neonate. No 
fetal deaths occurred in the group of patients with NR 
tests. The use of fetal death as an endpoint remains a 
gross measure of the test’s value. The more subtle mea- 
surement of an increased incidence of fetal distress in 
thé nonreactive test is apparent. Lack of more sig- 
nificant morbidity and fetal death in the NR group may 
have been influenced’ by the fact that in 20 of the 62 
patients (32%) with. NR patterns, intervention and de- 
livery were accomplished within 24 hours. 
Simplification of the NST has resulted in a consider- 
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We thank the Antepartum Nurses, Paula Broussard, 
R.N., Dorothy McCart, R.N., and Marci Smith, R.N. 
Their dedicated and meticulous performance in testing 
and data collection made this study possible. i 


able saving of time and expense. Predictive outcome, 
especially with a reactive test, matches or surpasses our 
previous attempts of antepartum evaluation. 
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Antepartum fetal heart rate testing 


V. The nonstress test—an outpatierit approach 
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DOROTHY McCART, R.N. 
MARCI A. SMITH, R.N. 


Los Angeles, California 


A total of 567 tests were performed in a 1 year period on 399 patients in an outpatient clinic setting 
to test the feasibility of an office approach to antepartum heart rate testing. Of these tests, 510 were 
reactive and 57 were nonreactive (NR); 15 NR tests had associated spontaneous CST's; 39 NR 
tests and one reactive test with an equivocal spontaneous CST were repeated in 2 to 4 hours; 30 
tests were reactive and nine tests remained NR. An oxytocin-induced CST was needed to clarify 
fetal status in only nine of 607 tests.. With this approach, the NST may be quite FROEOpIRIRE for 


office use. (AM. J. OBsTET. GYNECOL. 136:81, 1980.) 


ANTEPARTUM evaluation of the high-risk obstetric 
patient in the recent past has included biochemical and 
biophysical parameters such as plasma.and urinary es- 
triols, HPL, and antepartum fetal heart rate testing 
(AFHRT), the latter method being primarily the con- 
traction stress test (CST or OCT). 

The biochemical modalities have disadvantages in 


that they are not universally available, are at times of 


questionable prognostic significance when abnormal, 
and may not provide a prompt and reliably producible 
result. 

The CST, especially the negative test, provides reli- 
able prognostic information, but is time consuming and 
poorly suited as a screening tool of significant numbers 
of patients. The requirement for an intravenous line 
and oxytocin infusion mandates close proximity to de- 
livery facilities for the performance of the test and 
management of potential complications. In contrast, 
the NST requires less time, is easy to perform, is sim- 
pler to interpret, has no contraindications, and has no 
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intravenous requirement. Since its inception, the NST 
has adequately identified the fetus at risk.'7? 

However, the significance of the abnormal NST 
(nonreactive) which failed to achieve five accelerations 
with fetal movement was hampered by a false-positive 
rate of 25 to 35% 4 which required further testing. 
Based on studies by Evertson and associates,* the NST 
protocol at LAC/USC Women’s Hospital was revised in 
July 1977 to two accelerations associated with fetal 
movement in one of two 20 minute periods in order to 
be classified as a reactive test. A retrospective review of 
500 NST's based on these criteria revealed that one 
might anticipate a reactive rate of 9096. If a further 
reduction in the number of nonreactive NST's were 
possible, the need for a CST would be virtually elimi- 
nated. This would make AFHRT using only the NST 
ideally suited for a non—hospital-based clinic or office 
setting. To test this hypothesis, the following pro- 
spective study was performed at LAC/USC Women's 
Hospital. 


Method 
From July 1, 1977, to June 30, 1978, patients with 


suspected post dates were evaluated under various pro- 


tocols in a post date clinic held in the morning hours. 
Part of the evaluauon included weekly AFHRT which 
was performed in an examining room in the outpatient 
facility. Only NST's were performed. If two accelera- 
tions of >15 bpm for >15 seconds associated with 
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Table I. Morning tests 


Patients = 39G 

Tests: l 
Reactive 510 90.0 
NR—alone 42 , 7.0 
NR—spon. neg. 12 j | 
NR-—equivocal IT 3.0 
NR— spon. pos. 2 

Total 567 


Table II. Repeat NST in afternoon. 


| m 


a 





NR tests in A.M. 43 
Repeat tesis: 
Reactive 30 
Reactive—equivocal I 
NR - 9 
Total . l 40* 


*'Three repeat tests next day—all reactive. 


Table III. Nonreactive tests in P.M. 


z , | No. 


Nonreactive 9 
CST's: 
R—oxytocin l 
Negative 4 
Equivocal 2 
Positive Xd 


Total 


Re 
*One patient sent for induction following two NR NST's. 


fetal movement were noted in a 20 minute period, the 
test was considered reactive and testing was repeated in 
1 week. If fewer than two accelerations were noted, the 
fetus was stimulated by abdominal wall manipulation 
and another 20 minute period was evaluated. If the test 
remained nonreactive, it was repeated in the inpatient 
AFHRT facility in 2 to 4 hours, following lunch. Occa- 
sionally, reactive tests were repeated in less than 1 week 
if subsequent plasma estriols were abnormal. 


Results 


During the 1 year study period, 567 tests were per- 
formed in 399 patients in thé outpatient clinic setting. 
Although only NST's were performed, some patients 
had spontaneous CST's. Reactive patterns were ncted 
in 510 tests (90.0%). Nonreactive patterns were noted 
in 57 tests (10%). Spontaneous CST’s occurred in 15 of 
these 57 nonreactive tests, of which 12 were negative, 
one was equivocal, and two were positive (Table I). 

The nonreactive negative CST's by protocol were 
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considered normal and required no further testing. 
The patients were retested in 1 week. Patients with 
positive CST’s were sent for induction of labor. The 
patients with 2 spontaneous equivocal CST were re- ' 
tested in the afternoon with tke remaining nonreactive 
tests. In the afternoon, 40 of 43 desired tests were re- 
peated, Three patients could not return the same af- 
ternoon and had repeat testing on the next day, all 
demonstrating a reactive pattern. Reactive patterns 
were noted in 31 of 40 (78%) patients retested on the 
same day. The patient with the nonreactive equivocal 
CST from the morning had a reactive pattern, but the 
spontaneous CST remainéd equivocal. Induction of 
labor was performed and resulted in an uncomplicated 
labor and a normal newborn outcome (Table ITI). OF 
the niné tests remaining nonreactive, eight CST's were 
performed. The remaining nonreactive test was sent 
for induction without a CST and delivered vaginally. A 
reactive pattern during the CST was noted in one pa- 
tient, and the test was terminated. Four CST's were 
negative, two were equivócal, znd one test was positive 
(Table III). 


Comment 


The patients reported in this study were a subset of a 
larger AFHRT protocol involving 895 patients. The 
emphasis of this report is on testing technique and the 
applicability of outpatient testing. Perinatal outcome is 
not stressed ir this report; however, no. fetal or 
neonatal deaths were noted in these 399 patients. 

The refinement of the NST protocol to two accelera- 
tions resulted in the expected nonreactive rate of 10%. 
Repetition of testing in the nonreactive group later the 


.same.day resulted in a reactive pattern in 31 of 40 tests 


(78%). Thus, only nine tests of the 607 tests performed 
(1.5%) required oxytocin-induced CST’s. This total in- 
cludes the 567 primary and 40 repeat tests. 

The average tme required for a reactive test was 21 
minutes. This represents a high average time since the 
protocol called for a minimum of 10 minutes of record- 
ing and many tests were reactive prior to 10 minutes. 


In addition, a 5 minute period of observation during 


and following stimulation was excluded even if reactiv- 
ity was present. One might expect an average time for 
reactive tests of 12 to 15 minutes. 

Normal fetal wake-sleep cycles are reported to be 30 
to 40 minutes? Nonreactive patterns were noted in 
1096 of patients despite stimulation, and one would 
have expected reactivity in the "healthy" fetus if "sleep- 
ing" were the etiology. Miller, Skiba, and Klapholz? re- 
ported increased fetal activity during the AFHRT fol- 


z 


lowing a glucose load for a glucose tolerance test. The 


* 
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nonreacüve tests in this study were repeated after 
lunch, which may have resulted in increased fetal 
activity. l 

The NST in the outpatient office setting has proved 
to be practical in screening the at-risk patient, and re- 


quires a minimum of time to perform. The require- 


ment for a CST is only 1% of tests, providing a saving 
in time and expense to the patient and medical person- 
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nel. In many practices, NST-CST's are performed in 
labor and delivery areas, where service demands might 
present: conflicting interests. A simplified testing ap- 
proach, whenever applied, will partially alleviate this 
problem. The need for hospital-based AFHRT can be 
significantly minimized by the approach discussed in 
this report. 





REFERENCES 


I. Hammacher, K.: The clinical significance of cardiotog- 
raphy, in Huntingford, P. S., Huter, E. A., and Saling, E., 
editors: Perinatal Medicine, New York, 1969, Academic 
Press, Inc., pp. 80-93. 

2. Rochard, F., Schifrin, B. S., Goupil, F., LeGrad, J. Blot- 
aere, J., and Sureau, C.: Nonstressed fetal heart rate moni- 
toring in the antepartum period, AM. J. OBSTET. GYNECOL. 
126:699, 1976. 

3. Flynn, A. M., and Kelly, J.: Evaluation of fetal well-being 
by antepartum fetal heart rate monitoring, Br. Med. if 
1:936, 1977. 

4. Evertson, L. R., Gauthier, R. M., Schifrin, B. S., and Paul, 


R. H.: Antepartum fetal heart rate testing. I. Evolution 
of the nonstress test, AM. J. OBSTET. GYNECOL. 133:29, 
1979. 


5. Sterman, M. B., and Hoppenbrouwers, T.: The develop- 


ment of sleep-waking and rest-activity patterns from fetus 
to adult in man, in Sterman, M. B., McGinty, D. M., and 
Adinolfi, A. M., editors: Brain Development and Behavior, 
New York, 1971, Academic Press, Inc., pp. 203-227. 


6. Miller, F. C., Skiba, H., and Klapholz, H.: The effects of 


maternal blood sugar levels on fetal activity, Obstet. 
Gynecol. 52:662, 1979. 


Placental transfer of intravenous fluoride in the 


pregnant ewe 
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Fluoride ion is produced with the biotransformation of two commonly used anesthetics; 
methoxyflurane and enflurane. Fluoride ion is added to prenatal vitamin preparations and water to 
prevent carious teeth. Very high levels of fluoride associated with long exposures to methoxyflurane 
have resulted in high- output renal failure. Previous studies of placental transfer of fluoride ion were 
conflicting. Our study in pregnant ewes revealed rapid transfer of the fluoride on across the 
placenta with high fetal to maternal ratios as early as 1 minute. (Am. J. OBsTET. GYNECOL. 


136:84, 1982.) 


THERE IS NO DOUBT that fluoride crosses the pla- 
centa; however, studies that have attempted to measure 
its tranfer have been conflicting and some have pre- 
sented only indirect data to support their conclusions. 

Several studies in the anesthesia literature have doc- 
umented that fluoride is readily found in the fetal 
blood when the mother receives an anesthetic which is 
biodegraded to inorganic fluoride. The assumption 
of most authors has been that the Huoride crosses the 
placenta. Although this seems very likely, biotransfor- 
mation of the anesthetic: agent by the fetus could ac- 
count for some major portion of the fluoride found on 
the fetal side rather than direct placental transfer of 
the inorganic fuoride. 

In other literature, Bawden, Wolkoff, and Flowers? 
and Ericsson and Mamnas,° using radiofluoride, found 
fetal fluoride levels in sheep, rabbits, and human be- 
ings to be significantly less than maternal levels and 
suggested that thev rarely exceeded one fourth of the 
maternal level. | 
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A study by Armstrong, Singer, and Markowski* mea- 
sured fluoride from maternal uterine vessels and um- 
bilical vein and artery at cesarean section in human 
patients and found no significant gradient between ma- 
ternal and fetal blood levels; however, these were fast- 
ing mothers ana no fluoride load was administered to 
the mother. From this indirect evidence they con- 
cluded that no placental barrier existec for the trans- 
port of the fluoride ion. 

Because of the conflicting data and the importance 
of this work for nutritionists, dentists, and physicians in 
obstetrics and anesthesia, we decided to continue these 
studies utilizing intravenous fluoride ir. the pregnant 
ewe with frequent plasma sampling of both the fetus 
and mother after administration of the ion. 


Methods and materials 


Six near-term pregnant ewes fasted Zor at least 12 
hours were anesthetized with halothane and oxygen. 
Halothane has been shown by previcus studies to 
not produce significant fluroide when biotransformed 
under normal aerobic conditions. The maternal carotid 
artery and jugular vein were cannulatec for sampling 
and the maternal blood pressure, pulse, and arterial 
acid-base balance were monitored. Ventilation was con- 
trolled to maintain arterial pH between 7.35 and*7.45 
and CO; between 35 and 45 torr. Hemodynamic moni- 
toring was continuous and acid-base studies were done 
every 30: minutes in the ewe. 
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Table I. Serum inorganic fluoride levels in six sheep (fetal and maternal) at indicated sampling intervals* 





. Baseline: 

F 5.8 

M 23.0 8.1 5.1 
I min: 

F 63.2 na 23.3 

M 68.4 na 38.9 
5 min: 

F 57.9 21.0 17.9 

M 57.9 44.2 33.7 
15 min 

F 48.4 18.4 13.7 

M 44.9 18.4 33.7 
30 min: 

F 40.0 na 13.7 

M 44.9 na 23.7 
60 min 

F 44.2 12.6 10.6 

M 48.4 12.6 18.4 
90 min 

F 44.9 10.5 10.5 

M 47.7 12.6 16.5 


*Units are micromols per liter of serum inorganic fluoride. 


An abdominal and small uterine incisions were made 
and a limb of the fetus was exposed. After dissection, a 
fetal artery and occasionally a vein were cannulated. 
Fetal hemodynamic monitoring was continuous and 


3.6 
23.6 2.5 13.3 3.7 
-28.1 3.9 31.4 . 9,7 
48.0 5.8 49.9 10.3 
34.8 2.5 27.8 27 
50.1 14.2 41.4 6.3 
33.7 3.2 94.6 6.6 
49.6 4.7 31.8 7.0 
28.6 2.5 22.6 6.6 
38.6 4.7 98.6 6.9 
18.3 9.5 19.2 6.0 
95.1 2.5 29.8 6.5 
20.1 3.9 18.8 5.9 
24.8 8.9 293.4 5.8 


' Orion model 96-06 fluoride activity electrode accord- 


acid-base studies were done every 30 minutes. The . 


arterial catheter tip was placed in the fetal aorta for 
sampling. l 

After stabilization of the preparation and baseline 
sampling, the mother received an intravenous bolus of 
sodium fluoride. This was 20 ml of 100 ppm sodium 
fluoride standard solution. A trial with a previous ani- 
mal preparation confirmed that this amount would 
generally give maternal serum levels similar to those 
seen with exposure to fluoride in anesthetics or other 
environmental sources. 

Maternal serum was drawn in plastic syringes at 
baseline and 1, 5, 15, 30, 60, and 90 minutes after 
administration of the fluroide. Fetal sampling was done 
at all intervals except baseline. Fetal baseline sampling 
was not done in every instance because of concern 
about total sample volumes and their effect on fetal 
hemodynamics. Previous studies in human subjects and 
by us in sheep have shown that fetal and maternal 
levels of fluoride during fasting without a fluoride chal- 
lenge are not markedly dissimilar. For the fetal and 
maternal fluoride sample, 4 ml arterial samples were 
utilized; 2 ml samples were used for fetal and maternal 
acid-base studies. ME 

Serum inorganic fluoride levels were measured by an 


ing to the method of Fry and Taves” as previously de- 
scribed. 


Results 


Our data reveal that fluoride given in intravenous 
bolus does cross the placenta well. In five of the six 
sheep studied, increased fluoride ion was found in the 
mother and fetus as early as the 1 minute sample 
(Table I) and subsequent fetal to maternal ratios gen- 
erally remained well above one half. 

Sheep No. 6 was an exception in that resting fluoride 
levels were quite low in the fetus and mother and the 
increase in maternal fluoride, although transient and 
lower than expected, was not followed by increased 
fetal fluoride levels. Several considerations are prob- 
ably important here. This animal may have been fasted 
longer than usual This accounts for the very low 
baseline levels. In human subjects baseline levels usu- 
ally fall.below 10 wmol/L with 8 to 12 hours of fasting; 
however, sheep are ruminants with several stomach 
pouches and levels tend to be higher and more variable 
unless the animal is fasted for very long periods (over 
24 hours).? Additionally, we know from other studies in 
the human subject that a considerable amount of the ' 
fluoride available from biotransformation of anes- 
thetics moves very quicklv into the bone pool.? We feel 
sure that,-had we dosed this sheep with a larger 
fluoride challenge, placental transfer would have ap- 
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peared promptly as it did in the other five annuos as 
the preparation was otherwise stable. 


Comment 


Fluoride kinetics demonstrated in this study have 


important implications for investigations in Seed" 


fields. 
In dentistry evidence is accumvlating that indicates 
in pregnancv that exposure of the fetus to adequate 


fluoride is important. Although these data do not ad- - 


dress themselves to oral administration of fluoride, 
they do support the concept that fluoride which ap- 
pears in the mother's systemic circulation should be 
available for utilization by the fetus. Evidence from 
several sources now indicates that primary teeth and to 
a lesser degree permanent teeth undergo substantial 
development before birth. One study has docu- 
mented increased fluoride in teeth when the mother 
received fluoride supplement during pregnancy." Flu- 
oride supplementation in drinking water during child- 
hood has been shown to result in a marked reduction in 
permanent tooth decay. 
In obstetric anesthesia, there has been concern about 
exposure of mothers -to anesthetics such as meth- 
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oxyflurane and enHurane, which are biotransformed to 
free inorganic fluoride. In all patients (pregnant and 
nonpregnant) exposure to high serum levels of Huo- 


ride (above 50 xzmol/L) for periods of a day or more 
may result in high-outpu: renal failure.® !'- !* This has 


been seen with long exposures to methoxyflurane 
(penthrane), usually but not always longer than seen in 
Obstetrics. Several studies in the obstetric anesthesia lit- 
erature have shown that maternal fluoride levels are 
occasionally above 50 wmol/L with the usual exposure, 
and these same studies did show a high fetal to mater- 
nal ratio for the fluoride levels. ? Our study shows that 
this is likely placental transfer of the fluoride ion rather 
than biotransformation of the anesthetic by the fetus. 
None of these studies. really addresses an important 
question, namely, is the Huoride renal toxicity likely to 
occur in the neonate or fetus at serum levels of fluoride 
significantly below what is associated with the problem 
in the adult? No clinical studies or cases have been re- 
ported suggesting renal damage in the newborn infant 
from exposure to exogenous Huoride; however, we are 
not aware of any study to give a definitive answer to this 
question. 
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The nonstress test: The dini of a single acceleration 


in evaluating the fetus at risk. 


HIRAM W. MENDENHALL, M.D. 
JAMES A. O'LEARY, M.D. 
KAREN O. PHILLIPS, C. N. M. 
, Mobile, Alabama 


"ON 


~ 


Utilization of the nonstress test in the high-risk pregnancy as the sole test for the assessment of 
fetal walfare is reported. A total of 1,005 tests were performed on' 367 patients. A single 
accele-ation in response to fetal movement was deemed sufficient to classify a fetus as reactive, 
and when present was ‘associated with a corrected perinatal loss of zero. A nonreactive pattern 
predicted the four stillbirths in the series. (AM. J. OBSTET: GYNECOL. 136:87, 1980.) 


IN MANY ccmmunities throughout the country, the. 


care of large numbers of economically marginal preg- 
nant patients has becomé the responsibility of a uni- 


‘versity teaching hospital. Difficulties inherent in the’ 


care of such a population include late registration, few 
or no pr enatal visits, discontinuity of care often com- 


pounded by the educational role of a university de- ` 


partment, ard inadequate funding for newer or more 


sophisticated. techniques for evaluating mother and - 


fetus. In addition, many of the patients are afflicted 
with the disorders commonly associated with. a lower 
socioeconomic status, i.e., a high rate of prematurity, 
anemia, malnutrition, intrauterine growth retardation, 
and excess rates of illegitimacy and teenage gestation. 

Identification and classification of the pregnant pa- 


tient as high or low risk is of value not only in order to 


anticipate fe-al and maternal problems which may arise 
during the remainder of gestation but also in the edu- 


cation of housestaff. It can also be an important mech-. 


anism for heightening the knowledge and cooperation 
of the patient. In modern obstetrics this means careful 
evaluation of both mother and fetus. During the pre- 
partum period the question frequently arises as to how 
long a particular maternal disorder, e.g., hypertensive 
disease, diabetes mellitus, or postdatism may be man- 
aged prior to termination of pregnancy without placing 
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| the fetus in undue jeopardy. The risk of premature 


delivery must be balanced against the risk to both 
mother and fetus of continuation of the pregnancy. If 
by objective evidences of growth and well-being the 
fetus can be shown to be tolerating its environment, it is 


often wise to delay delivery. 


Techniques to evaluate the fetus at risk may be either 


screening in nature or reliably diagnostic of impaired 
fetal growth or function. Ideally, screening and diag- 


nostic testing would be identical and correlate not only 
with fetal welfare at the time of testing but also with the 


response in the near future of the fetus to the stress of 
labor and with its neonatal condition. To be of value, it 


should be of use in most high-risk pregnancies, easily 
performed, reliable, reproducible, noninvasive, .and 


inexpensive and, in the majority of instances, not re- 


quire confirmation by other evaluation techniques. 
Prepartum care has not yet been simplified to such a 
degree. | 

Hormonal and biochemical tests of the fetus and its 
environment have been.utilized extensively but all too 


‘often have failed to satisfy the criteria outlined above. 


For assessing the adequacy of the uteroplacental circu- 


lation and its reserve, the oxytocin challenge or con- 


traction stress test (CST) is reasonably accurate and 
perhaps the most precise technique currently em- 


- ployed but it has numerous limitations. It is cumber- 


some, at times .difficult to interpret, expensive, time 
consuming for personnel involved, and perhaps not 
infrequently may have precipitated injudicious inter- 
vention. It is not unreasonable to view it as a very good 
procedure for evaluating the fetus already determined 


to be in a precarious state of health and it may find its 


most important role as confirmatory rather than as a 
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Table I. Indications for nonstress :esting 


Indication No. 
Diabetes 38 
Pre-eclampsia 81 
Postdates 141 
Chronic hypertension 22 
Growth retardation 46 
Prior pregnancy loss 9 
Twins 4 
Bleeding 3 
Cardiopulmonary disease 4 
Polyhydramnios 5 
Miscellaneous 4 


Total number of patients 
Total number of tracings 


$ 





screening test for fetal ill health. A screening test for 
fetal well-being may have a low prcportion of positive 
results and still be acceptable but a diagnostic test of 
fetal jeopardy or compromise should be. positive in 
a high percentage of the situations in which it is 
employed. 

First introduced ten years ago," * the nonstress test 
(NST) has been reported to be of value in monitoring 
the fetus at risk in the prepartum period. Any transient 
increase of fetal heart rate in response to a fetal move- 
ment has been considered by some? as indicative of a 
healthy fetus, but others'^? have devised. various clas- 
sihcations wherein the fetus must attain a certain de- 
gree of reactivity to be considered responsive. Because 
of financial, space, and personnel limitations involved 
in extensively employing the CST in the care of large 
numbers of high-risk patients, the decision was made 
by one of the investigators (H. W. M.) to utilize the 
NST to assess fetal well-being. When deemed prefer- 
able a pregnancy was permitted to continue wher a 


single heart rate acceleration was encountered. The 


experience gained from this approach constitutes the 
substance of this report. Hormonal assays were not 
employed as a screening technique and a contraction 
stress was only employed if, in the judgement of the 
responsible clinician, intervention appeared unwise 
and nonreactivity as a true reflection of fetal jeopardy 
required confirmation. In many instances labor served 
as the contraction stress test. 


Materials and methods 


The University of South Alabama Medical Center 
serves a largely lower socioeconomic patient popula- 
tion. Patients in the University clinics and in the Mobile 
County Health Department Maternal-Infant Care Proj- 
ect Clinics are identified as high risk by the resident 
physicians and referred to a weekly high-risk clinic 
which is supervised by faculty physicians. Nonstress test- 
ing was begun in August, 1976, with the procedure 
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being performed by a certified nurse-mid wife (K. O. P.). 
As of August, 1977, the procedures were continued by 
two perinatal nurses. Between August, 1976, and 
March, 1978, nonstress testing was begun on 367 
high-risk patients with a variety of disorders (Table I) 
and a total of 1,005 procedures were performed. In 
general, testing was not begun prior to 33 or 34 weeks 
and was repeated at weekly intervals unless changes in 
the maternal ccndition dictated that biweekly testing 
would be more prudent: To be included in the present 
analysis, all patients must have had their last tracing 
within one week of delivery. Unless labor ensued spon- 
taneously, the decision for induction or planned ab- 
dominal delivery was delayed until fetal maturity was 
confirmed, maternal deterioration mandated termina- 
tion, or the nonstress test suggested fetal deterioration. 
A contraction stress test was performed rarely and then 
either in response to urging by the patient’s attending 
physician or when confirmation of the nonreactivity 
appeared urgenilv indicated and it was felt that time 
would not permit evaluation by a repeat nonstress test. 
In the presence of a nonreactive tracing, probable fetal 
lung maturity, an easily inducible labor, or rapid ma- 
ternal deterioration delivery was effected but in no in- 
stance was operative intervention elected because of a 
nonreactive tracting. In many instances despite the 
nonreactive tracing delivery was deferred either in the 
hopes of obtaining a larger and more mature fetus or 
of permitting conditions to be more favorable for vagi- 
nal delivery. 

Prospectively, a single acceleration of the fetal heart 
rate of ten beats or more per minute in response to 
fetal movement was considered adequate to label a 
fetus as reactive as it was believed to confirm the neu- 
romuscular integrity cf the fetus and obviated a pro- 
longed period ot testing in many instances. At the con- 
clusion of the study, tracings were read independently 
by the two investigators without knowledge of prior 


interpretation or pregnancy outcome and no difficul- 


tes were encountered. 

The test was performed by the nurse with the patient 
in the semi-Fowler position with a slight tilt to avoid 
supine hypotension and possible decreased uterine 
perfusion. In many instances a fetal electrocardiogram 
was obtained, but ultrasound was employed in the vast 
majority of procedures and considered as completely 
satisfactory and easily interpretable. If a test was inter- 
preted as unsatiszactory, the fetus was considered to be 
nonreactive. With a nonreactive test of 50 minutes' du- 
ration despite manual stimulaton of the fetus, ag at- 
tempt was made to confirm the nonreactivity by a re- 
peat NST within 24 hours, by a contraction stress test, 
or by cautious induction of labor with careful monitor- 
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Table II. Indications for nonstress testing and percent 


. Indication 
Diabetes 29 
Pre-eclampsia 56 
Postdates 127 
Growth retardation 37 
Chronic hypertension 20 
Prior pregnancy loss 7 
Twins 4 
Bleeding 2 
Cardiopulmonary disease 3 
Polyhydramnios 4 
Miscellaneous l SES 

Total patients 302 

Total tracings 919 


Nonstress test 89 


( 76.3). 9 (23.7) 
( 69.1) 25 (80.9) 
( 90.0) | 14 (10.0) 
( 80.4) 9 (19.6) 
( 90.9) 9 ( 9.1) 
( 77.8) 9 (29.9) 
(100.0) 

( 66.7) | (33.3) 
( 75.0) | | (95.0) 
( 80.0) l (20.0) 
( 99.9) "m ( 7.1) 
( 89.3) | 65 (17.7) 
(91.4) #86 ( 8.6) 


*Includes 18 unsatisfactory tracings (six patients with a single tracing, seven patients with one or more reactive tracings, and one 


patient with five unsatisfactory and multiple reactive tracings). 


"Table III. Fetal outcome in 367 patients 


Outcome Nonreactive NST 
Stillborn 0 & < 
Neonatal death l 0 
*Fetal distress 9 8 
Normal 292 39 

Total 302 65 


*Fetal distress: Late decelerations in labor, cord blood pH = 
7.20, or five-minute Apgar score $7. 


Table IV. Fetal outcome in 38 women whose last 
NST prior to delivery or fetal death in utero 
was nonreactive 


Outcome No. 
Stillbirth . 4* 
Neonatal death 0 
Fetal distress 8 
Normal 26 


*Includes one patient whose only NST was interpreted as 
unsatisfactory. 


ing. Ultrasonography was frequently employed in as- 
sessing fetal age and aminocentesis was infrequently 
utilized for determining fetal ling maturity. 


Results 


An electronic fetal heart rate recording was pre- 
sumed to reflect the welfare of the fetus at the time of 
its performance. The number of patients having reac- 
tivé or nonreactive patterns are detailed in Table II 
and it should be noted that the accepted indications for 
fetal assessment are associated with a significant per- 
centage of nonreactive fetuses. 

I Table III it can be seen that a reactive tracing was 
associated with an excellent fetal outcome. The single 
neonatal death occurred in a baby postoperatively after 
attempted resection of a massive sacrococcygeal tera-s 


Table V. Perinatal death 


Stilborn 
l IUGR* 1,021 
2 IUGR 596 
3 IUGR 85] 
4 Class C diabetes 1,220 
Neonatal death 
Sacral teratoma, 
massive 2,923 


Total perinatal mortality rate = 13.6/1,000. 
*Intrauterine growth retardation. 


Table VI. Management of 34 patients whose last 
NST was nonreactive prior to delivery of a 
surviving infant 


| | No. patients | patients No. fetal distress 


Delivery elected | 2 
Contraction stress test 
Positive 
Negative 
Delivery deferred 
Contraction stress test 
Positive 
Negative 
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toma. When a nonreactive pattern, i.e., no accelera- 
tions in response to fetal movement, was encountered 
at any time during the testing the incidence of stillbirth 
and intrapartum fetal distress was appreciable. Consid- 
ering the 38 patients in whom the last tracing in the 
week prior either to fetal death in utero or delivery was 
nonreactive it can be seen that 12 of the 38 infants were 
subject to uteroplacental insufficiency (Table IV). 
While the four stillborn infants were predicted by a 
nonreactive NST and delivery was not effected because 
of a clinical impression that the infants were of a size 
that would not permit survival in our nursery (1.e., less 
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Table VII. Cesarezn section rate 


. Nonreactive 8 primary (13) 
i 3 repeat ( 5) 
Reactive 52 primary "XD 
13 repeats ( 4) 


than 750 gm) the data in Table V suggest that a more 
aggressive approach might have salvaged at least three 
of the four infants lost. A contraction stress test was 
positive when performed on one of these patients but 
unfortunately it did not alter the judgement of the 
clinician that the fetus was previable. Table VI details 
the management o: the remaining 34 patients with a 
nonreactive nonstress test occurring one week prior to 
delivery. In several instances a contraction stress test 
was performed and it can be seen that there is a poor 
correlation with the presence or absence of fetal dis- 
tress and the outcome of the CST. 


As seen in Table VII the cesarean section rates were 


not significantly different in the reactive and nonreac- 
tive groups. During the time of, and excluded from, 
the study one patient with severe insulin-dependent 
diabetes failed to keep her appointments in the third 
trimester and two weeks prior to fetal death was noted 
to have a reactive nonstress test. The fetus had numer- 
ous congenital malformations. . 


Comment 


The utilization of the nonstress test as the sole mea- 


sure of fetal welfare in a high-risk antenatal clinic’ 


appears to be a most valuable tool. Indeed, with its 
judicious application it should be possible to virtually 
eliminate most stillbirths as well as predict the majority 
of instances of intrapartum fetal distress. — 

The test is easily performed and after a few weeks' 


experience most individuals concerned with the care of 


the pregnant patient can master the technique as well 
as Interpret tracings. Technical difficulties in obtaining 
an adequate tracing may-occur in the presence of mas- 
sive obesity, excessive fetal movements, hiccups, or 
polyhydramnios. Fetal sleep patterns rarely persist 
longer than 20 minutes in our experience and patience 
is rewarded by the spontaneous appearance of a reac- 
tive pattern in the presence of fetal activity detected 
either by the attendant or by the patient herself. Patient 
acceptance and cooperation has been excellent. The 
presence of a reactive pattern frequently serves to reas- 
sure a patient and physician alike. 

The absence of perinatal death in the presence of a 
single heart rate acceleration in response to fetal 
movement would zppear to be an extremely valuable 
clinical finding and one which may permit the physi- 
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cian to delay intervention or to postpone other tech- 
niques for evaluating the fetus which might be em- 
ployed when intervention is considered likely for fetal 
indications alone. The significance of a nonreactive 
pattern in a nonstress test, on the other hand, is not as 
clear cut. There appear to be a number of possible 
explanations other than diminished placental reserve 
for nonreactive tracings. Flynn and Kelly’ have re- 
ported that a variety of CNS depressan:s may produce 
a nonreactive pattern. We were able to obtain a reactive 
pattern in many of our pre-eclamptic patients after 
withdrawing sedation. A nonreactive pattern may indi- 
cate a truly con:promised fetus, and if simple maneu- 
vers to convert a nonreactive to a reactive pattern are 
unsuccessful a contraction stress test would seem indi- 
cated. In the present series of patients, when a nonre- 
active pattern was obtained, a repeat NST was usually 
performed within 24 hours and if a single acceleration 
in response to movement still was not observed a clini- 
cal decision was made as noted in Table VI. As men- 
tioned earlier routine confirmation of a nonreactive 
test with a CST and’ ultrasonic estimation of fetal 
weight might have prompted us to attempt salvage of 
several of the stillborn infants. From the data obtained 
in the management of the present series of patients, it 
would appear there is no strong indication for per- 
formance of a contraction stress test when the non- 
stress test demonstrates a reactive fetus. In the nine 
patients wherein delivery was ceferred in the presence 
of a nonreactive pattern, two of the three instances of 
fetal distress were associated with a negative CST. 
Admittedly these numbers are small and in an ongoing 
study we are attempting to more accurately evaluate 
the relationship of the stress and nonstress tests. ` 
From this analysis it seems obvious that judicious use 
of the nonstress test can most likely decrease the peri- 
natal mortality rate if combined with optimal intrapar- 
tum surveillance and careful timing of intervention. 
The employment of a contraction stress test in the 
presence of a reactive nonstress test would appear to be 


redundant and its precise role in the presence of a . 


nonreactive pattern remains to be more clearly de- 
fined. It is possible that widespread employment of the 
CST might detect the fetus at risk prior to the devel- 
opment of a nonreactive nonstress test pattern. 

. The nonstress test is an adjunct to and not a substi- 
tute for accepted obstetric practices. The presence of 
an experienced obstetrician with good clinical judge- 
ment is a prerequisite to its utilization. While its value 
in assessing feta) welfare appears obvious, the test ienot 
a substitute for modern day obstetric practices. Inten- 
sive antenatal care by capable physicians employing the 

* nonstress test may reduce the perinatal mortality rate 
*significantly. | 
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Conservative management of preterm premature 
rupture of the fetal membranes in a low 


socioeconomic population 


JAMES SCHREIBER, M.D. 
THOMAS BENEDETTI, M.D. 
Los Angeles, California 


The management of rupture o7 the membranes associated with a premature gestation (PROM) is 
controversial. Some authors advise immediate delivery while others counsel delay in the hope of 
decreasing the morbidity and mortality rates associated with prematurity. A retrospective chart 
review of 90 pregnancies with this obstetric complication treated conservatively was performed to 
delineate the. relative risk factors in a low socioeconomic population. All patients were placed at bed 
rest until either labor or amnionitis prompted delivery. Amnionitis was-a significant problem, 
occurring in 27% of patients. The percentage of women developing amnionitis did no: increase with 
increasing duration of PROM. Respiratory distress syndrome (RDS) was the significant cause of 
neonatal illness and death. No relationship between the duration of PROM and incidence of RDS 
could be demonstrated, but there was a significan: relationship between birth weight and RDS. The 
smaller the iniant, the more like'y it would be to develop RDS. Our data indicate that a possible 
course of therapy would be to accelerate fetal lung maturity medically and then deliver the infant. A 
randomized prospective study could answer this question. (AM. J. OBsTET. GYNECOL. 136:92, 1980.) 


RuPTURE of the membranes in association’ with a 
premature gestation poses a hazard to both the fetus 
and mother. Prematurity and the associated risk of re- 
spiratory distress syndrome (RDS) endanger the fetus 
while amnionitis is a potential threat to both mother 
and child. Opinion differs concerning the proper man- 
agement of this obstetric complication. Some! advocate 
immediate delivery because of the danger of infection 
to both mother and child while others* counsel delay in 
the hope the fetus will gain significant weight or that 
the incidence of RLS and patent ductus arteriosus will 
significantly decrease.? In the face of conflicting results 
and advice, the optimum management of premature 
rupture of the membranes (PROM) associated with a 
premature gestation is in question. In order to further 
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delineate the relative risk factors in a low socioeco- 
nomic .population, a retrospective chart review of 
pregnancies with this obstetric complication was per- 
formed. | 


Material and methods 


The records of 90 women, and their children, who 
were delivered at LAC/USC Medical Center between 
June, 1974, and June, 1977, were examined. Complete 
neonatal records were available for 84 infants includ- 
ing five stillbirths. All patients were unable to afford 
private medical zare or had no private third-party in- 
surance. Fighty percent were indigent patients of 
Mexican-American descent. Thirty percent of the 
group had received no previous prenatal care. In all 


- cases, the estimated fetal weight was less than 2,500 gm 


and the patient was placed at bed rest until either labor 
or presumptive amnicnitis prompted delivery. ROM 
was diagnosed at sterile speculum examination by the 
pooling of amniotic fluid in the posterior vaginal fornix 
with a positive nitrazine and fern test. A positive nitra- 
zine test or ferning without pooling of the amgiotic 
fluid was not considered sufficient evidence for a diag- 
nosis of ROM. The duration of PROM was the histori- 


« cal time from rupture until delivery. Estimated gesta- 
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tional age was determined by pediatric newborn exam. 
Small-for-gestational age infants were defined as those 
whose birth weights were below the tenth percentile.* A 
presumptive diagnosis of amnionitis was made when 
the temperature was 38° C (100.4? F) in the absence of 
any other cause of fever. Maternal fever-evaluation in- 
cluded urinalysis, urine culture, blood culture, and 
complete blood count. All patients with a diagnosis of 
amnionitis had a negative urinalysis and negative urine 
culture. Postpartum infection was defined as two tem- 
perature elevations = 38° C, 24 hours after delivery. 
RDS was diagnosed if the following criteria were met: 
(1) Neonatal tachypnea, grunting, and retractions, 
(2) chest x-ray showing a reticulogranular pattern and 
air bronchograms, and (3) increased ambient oxygen 
concentration for greater than 24 hours to maintain a 
normal Pos. Neonatal sepsis was diagnosed only when 
bacteriologic cultures were positive or the attending 
pediatrician described sepsis clinically. The perinatal 
mortality rate included all fetal deaths which occurred 
within the first 28 days of life. Tests of significance 
were performed by means of the chi square method 
with the Yates correction.? 


Results 


The 90 patients ranged in age from 15 to 40 years 
with a mean age of 24 years. Fourteen percent were 
primigravid and none had medical problems: Seven- 
ty-six percent (68/90) delivered vaginally while 24% 
(22/90) had a cesarean section. The indications for ce- 
sarean section were breech or other abnormal fetal lie 
(17/90) and fetal distress (5/90). 

Delivery was prompted by labor in 73% of cases 
(66/90) and amnionitis in 2796 (24/90). The relation- 
ship between the duration of PROM and amnionitis is 
shown in Table I. These data show that the percentage 
of patients delivering because of amnionitis did not in- 
crease as the duration of PROM increased. In addition, 
there was no predictive value of white blood count ele- 
vation as an indicator of amnionitis. This is illustrated 
in Table II. 


The relationship between the mode of delivery and ` 


maternal infection is shown in Table III. Seventy-three 
percent of patients delivered by cesarean section had 
either an antepartum or postpartum infection. For vag- 
inal deliveries, the percentage was 25%, but this was 
due almost entirely to the amnionitis which had 
prompted the delivery. The average stay in the hospital 
was 2.3 days for vaginal delivery and 6.5 days for cesar- 
eanesection. While no woman died as a result of an 
infection, three cesarean section patients developed 
complications necessitating prolonged hospital stay: 
two had wound infections and one had an infected: 
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Table I. Relationship between the duration of PROM 
and amnionitis 









Duration of PROM 


254 Mug uk 


Amnionitis 5 13 6 
Total cases 17 50 23 
05 Amnionitis 29 26 26 


Table II. Relationship between white blood count 
(WBC) and indication for delivery 


WBC in 1,000's 


Admis- | Interven- 
No. | sion mean | tion mean | Range 














Indication 
for delivery 


No. of patients 
A* > 10,000 









Amnionitis 20 10.4 16.3 9-25 4 
Labor 51 9.7 13.2 8-25 8 


*A — intervention WBC — admission WBC. 


Table IHI. Relationship between maternal infection 
and type of delivery 












Maternal infection 


Amnionilis % Infection 


Vaginal 15 2 5] 20 
Cesarean 9 7 6 73 


Type of 
delivery 






Postpartum 





bladder Hap hematoma. Interestingly, the reason for 
delivering these three patients was the onset of labor, 
net amnionitis. 

RDS occurred in 24% of infants. The relationship 
between RDS and the duration of PROM is shown in 
Table IV. No statistically significant relationship could 
be demonstrated between RDS and a duration of 
PROM greater than 48 hours. The percentage of new- 
born infants weighing less than 1,500 gm was the same 


. in all groups. 


In Table V, the relationship between newborn 
weight and RDS is shown. A significant increase in the 
percentage of babies with RDS was noted in the group 
weighing less than 1,500 gm. There were eight infants 
who were small for gestational age. Two developed 
RDS, one weighing less than 1,500 gm and one weigh- 
ing greater than 1,500 gm. In addition, two of the eight 
infants weighing greater than 1,500 gm who developed 
RDS had cesarean section for fetal distress. One had 
ROM <48 hours and the other had ROM >48 hours. 
The percentage of babies with a duration of PROM of 
less than 48 hours was the same in both weight groups, 
as was the number of cesarean sections performed. 

Forty-six percent of infants were given antibiotics on 
the first day of life because of a suspicion of sepsis. The 
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Table IV. Relationship between duration of PROM 
and neonatal RDS 









Duration of PROM 


>48 hr. < 1 wh. 


RDS 5 9 l 5 
No RDS 22 24 14 
% RDS 19* ais 26* 


*Chi square: differences are not significant. 


Table V. Relationship between newborn weight 
and RDS i 










Newborn weight (gm) 


1,000-1,499 | 1,500-1,999 | >2,000 






| 500-999 


RDS 3 8 7 ] 

No RDS l 12 28 19 

% RDS 13 40 20 5 
46%* 14%* 


*Chi square: difference significant, p < 0.01. 


Table VI. Relationship between maternal amnionius 
and neonatal antibiotics 






Maternal amnionitis 


Neonatal antibiotics 


Yes 14 23 
No 5 37 
% Antibiotics 74* 38* 


*Chi square: difference significant, p.< 0.05. 


relationship of neoratal antibiotics and maternal am- 
nionitis is shown in Table VI. Babies of mothers with a 
diagnosis of amnionitis had a significantly greater 
chance of being given antibiotics. | | 

The relationship between neonatal sepsis and ma- 
‘ternal amnionitis is shown in Table VII. The overall 
incidence of sepsis was 18%. While there was a trend 
toward more neonatal sepsis in the group of women 
with amnionitis, the difference was not significant. The 
relationship between the duration of PROM and neo- 
natal sepsis is shown in Table VIII. Again there was no 
significant difference. In no case was the group B 
streptococcus or N. gonoccus isolated from cervical 
culture. | 


In this series, five women were delivered of sullborn . 


infants. All died after admission to the hospital and the 
weight range was 590 to 1,150 gm with a mean of 812 
gm. In three cases, the cause of death was unknown 
and no postmortem eXamination was performed. Two 
of the three mothers had amnionitis. In one case, the 
postmortem examination showed evidence of intra- 
uterine infection in a woman with clinical amnionitis. 
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Table VII. Relationship between neonatal sepsis and 
maternal amnionitis 






Maternal amnionitis 


Neonatal sepsis 

Yes 4 10 
No | 15 50 
% Sepsis 21* 17* 


*Chi square: NS p > 0.1. 


Table VIII. Relationship between duration of PROM 
and neonatal sepsis 






Duration of PROM (hr.; 





Neonatal sepsis 

Yes ' 3 9 
No 23 42 
% Sepsis | 18 18 


Table IX. Relationship between perinatal mortality 
rate and: duration of PROM 






Duration of PROM (hr.) 





Perinatal outcome 


Death | 3 9 
Total 19 65 
% Death 16 14 


The other baby died during a breech delivery compli- 
cated by a trapped head. 

There were seven neonatal deaths for an incidence 
of 78/1,000. The weights rangec from 695 to 1,280 gm 
with a mean of 1,060 gm. All infants died of respiratory 
failure secondary to RDS. In three cases, there was also 
evidence of sepsis. The combined perinatal mortality 
rate in this series of premature infants was 133/1,000. 
Table IX shows that the perinatal mortality rate did not 
significantly decrease with an increasing duration of 
PROM. Mean maternal age and parity were compa- 
rable in both groups. 

Sixteen infants suffered neonatal asphyxia (Apgar 
score of 6 or less at 5 minutes). The weight range of 
these newborn intants was 725 to 1,860 gm with a mean 
of 1,270 gm. The outcome of these infants was poor 
with 6396 developing RDS and 31% dying. 


Comment 3 


The management of PROM associated with a prema- 
ture gestation is still controversial. Webster! advocates 


- immediate delivery in all cases because of the danger of 


£ 


- 
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maternal fever, sepsis, and even death. Martin? coun- 
sels expectant management when the estimated fetal 
weight is less than 2,000 gm (less than 34 weeks) in 
order to allow fetal lung maturation and would deliver 
at the onset of labor or fever. In addition, some au- 
thors* find a sharp decline in fetal respiratory distress 
syndrome (RDS) after 48 hours of premature rupture 
of the membranes (PROM) and a decline in patent duc- 
tus arteriosus at 72 hours. They suggest that pregnan- 
cies of less than 34 weeks' gestation with PROM should 
be allowed to continue for a minimum of 72 hours in 
the absence of amnionitis. However, Jones and associ- 
ates? found no association between PROM and RDS. 

In this retrospective study of a low socioeconomic 
group, amnionitis was a significant problem, occurring 
in 27% of patients. Unlike previous studies,’ 7 there 
was no increase in the percentage of women develop- 
ing. amnionitis with an increasing duration of PROM. 
However, this was a result of the high percentage of 
amnionitis in the patients with a duration of PROM less 
than 24 hours. This suggests that intrauterine infection 
may play an etiologic role in PROM in this low socio- 
economic population. The percentage in the group 
with rupture greater than 24 hours was about the same 
as in previous studies, or about 30%. Patients with pro- 
longed PROM (greater than one week) still had a sig- 
nificant chance of developing amnionitis. A pauent ob- 
served for one week or more without amnionitis still 
had just as high a chance of having delivery prompted 
by this complication. No woman died, but this study is 
too small to test for the complication since Gunn and 
associates! estimated the mortality risk of PROM to be 
one in 5,451. 

Maternal amnionitis was not a good predictor of 
neonatal sepsis and death. Babies of mothers who 
showed evidence of infection did not have a sig- 
nificantly increaséd risk of sepsis. However, 74% of in- 
fants born of mothers with amnionitis were given an- 
tibiotics, so maternal amnionitis would increase the 
possibility of neonatal illness from these drugs. 

RDS was the significant cause of neonatal illness and 
death. Contrary to other studies” * '? the percentage of 
neonates developing RDS did not decrease with an in- 
creasing duration of PROM. Our data agree with the 
conclusions of several other reports.® '' !? which state 
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that there is no correlation between PROM and RDS. 
The reason for this discrepancy is not immediately ob- 
vious, but Thibeault and Emmanouilides? studied a se- 
lected patient population, only those admitted to the 
neonatal intensive care unit. We studied all premature 
infants delivered from mothers with PROM. 

There was a very significant relationship between 
birth weight and RDS. The smaller the infant, the more 
likely it would be to develop RDS. The duration of 
PROM was the same in all weight groups, so this factor 
did not influence the results. Oniy eight infants were 
small for gestational age and they were evenly distrib- 
uted between weight groups. Thus, in this study, the 
effects of weight and gestational age were comparable. 

The major problem in PROM associated with prema- 
ture gestation is the forced delivery of an infant who 
will develop RDS. Our data question the advisability of 
a 48 hour delay prior to delivery in the hope of sig- 
nificantly decreasing the change of RDS in the low so- 
cloeconomic population. While it is theoretically possi- 
ble in an individual case that the duration of PROM will 
be long enough to result in significant maturation of 
the fetal lung, our data show that this will not happen 
in a significant percentage of a group of such infants. 
Furthermore, while awaiting for fetal lung maturity, 
the mother is exposed to a constant risk of amnionitis, 
and in this study four fetuses died in utero. 

Our data indicate that a reasonable course of future 
therapy would be to accelerate fetal lung maturity med- 
ically and then deliver the infant. This has the potential 
of decreasing the maternal febrile morbidity rate and 
the neonatal morbidity and mortality rate due to RDS. 
À possible prospective study to test this hypothesis 
would be to compare women with PROM treated con- 
servatively as in this study to similar women given a 
glucocorticoids to accelerate fetal lung maturity who 
are then delivered. A retrospective study reported by 
Mead and Clapp" suggested that the administration of 
betamethasone followed by delivery within 24 to 48 
hours did significantly decrease the incidence of RDS 
in the neonate. Since amnionitis remains a constant 
ihreat in this socioeconomic group, even women 
treated conservatively should be delivered when an 
analysis of amniotic fluid shows fetal lung maturity. 
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| In the management 
- of nonobstructive 
| urinary retention, 


the advantages of the 


. catheter must be 


weighed against its 


|, potential dangers. 


Catheterization to correct acute 


. urinary retention is often manda- 


tory. However, in other situations 
its benefits should be weighed 
against the trauma and discomfort 
it'can cause and the fact that 
infection following a single 
catheterization is a possibility. 


. Moreover, the incidence rises , 
- dramatically after an indwelling 


catheter has been in place for 96 
hours, even with a closed sterile 


* system. 


Incidence of Infection 
Following Catheterization 
Single Catheterization 

1% to 2% | 
Indwelling Catheterization 
approaching 30% to 50% 
at 96 hours 
Injection URECHOLINE (Bethane- 
chol Chloride, MSD) is for 
subcutaneous use only. If it is given 
intramuscularly or intravenously, 
violent symptoms of cholinergic 
overstimulation, such as circula- 
tory collapse, fail in blood pressure, 
abdominal cramps, bloody diar- 
rhea, shock, or sudden cardiac 
arrest are likely to occur. 


Although rare, these symptoms 


. have occurred after subcutaneous 


injection and may occur in cases 
of hypersensitivity or overdosage. 
Atropine is a specific antidote. 

A syringe containing a dose, for 
adults, of 0.6 mg (1/100 grain) 
atropine sulfate should always be 
available to treat symptoms of 


f toxicity. Use proportionately 


smaller amounts for children. 
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e [nfections in obstetrics: viral, 
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that challenge the physician responsible 
for the health care of the pregnant 
woman and fetus. 

'  * Gynecologic problems in 
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varicose veins of the vulva and vaginal 
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woman and child, plus a study of when 
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e Management of cancer during 
pregnancy: the management of the 
pregnant patient with gynecologic or 
nongynecologic cancer. 

. You'll appreciate the outstanding 
contributor list — more than 50 
respected names in the field. In addition, 
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now? June, 1980. Approx. 987 pages, 
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$25.00. 
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The ten-vear cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
















The world-renowned "Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 
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High rate of ectopic pregnancy following laparoscopic 


tubal coagulation failures 


Incidence and etiology 


ARTHUR McCAUSLAND, M.D. 


. Sacramento, California 


It is now evident that the majority of pregnancies following laparoscopic tubal coagulation failures 
are ectopic. The world literature is reviewed as to the incidence of ectopic pregnancy following 
different types of tubal sterilization. The etiology and prevention of ectopic pregnancy following 
laparoscopic tubal coagulation are discussed. (AM. J. OBSTET. GYNECOL. 136:97, 1980.) 


BEFORE LAPAROSCOPIC tubal coagulation became 
popular, ectopic pregnancies following surgical tubal 
ligation were not a major problem. Bobrow and Bell* 
reviewed 905 ectopic pregnancies in 1962 and found 
that none had had a previous tubal ligation. In another 


large study reported by Breen,’ including the years . 


1947 to 1967, 654 ectopic pregnancies were reviewed 
and only 0.6% had a history of a previous tubal 
ligation. 

A review of the literature (Table I) revealed a 12.3% 
incidence of ectopic pregnancy following nonlaparo- 
scopic tubal ligation failures. Even though this inci- 
dence is not great, an ectopic pregnancy must still be 
considered if a woman becomes pregnant followinz the 
older types of tubal ligation. Missing the diagnosis of an 
ectopic pregnancy just because a patient has a pas: his- 
tory of a tubal ligation could be fatal to her. 
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since laparoscopic tubal ligations by electrocoagula- 
tion have become popular, a marked increase of ec- 
topic pregnancy following failures is being noted. A 
review of the literature reveals an incidence of 51% 
(Table II). This table, as did Table I, includes only the 
method failures. All failures secondary to technique, 
i.e., round ligament coagulation, etc., have been ex- 
cuded. Group 2 of the study by Thompson and 
Wheeler?! was excluded because at times they were 
only coagulating and doing biopsies on the upper part 
of the tube. This I consider a technical failure. Only 
interuterine pregnancies were observed following high 
failure rate in this group, probably secondary to 
technique. 

Tatum and Schmidt? studied failures following 
12,806 laparoscopic coagulations and transections; 
70% of the failures were ectopics. Of the 5,724 coagu- 
lations without transection, 66.7% of the failures were 
ectopic. 

“A recent prospective study by McCann and Kessel” 
of 5,097 laparoscopic electrocoagulations revealed 16 
failures. Of these, 5096 were ectopic. Interestingly, only 
a rare ectopic pregnancy was seen following laparo- 
scopic sterilization with metal clips or silicone rings. — 

Even though the follow-up in all the above reviews is 
not extensive, it is evident that if a woman with a past 
history of a laparoscopic tubal coagulation becomes 
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Table I. Nonlaparoscopic tubal ligation 








4 250 2 2 0 
5 833 7 6 l 
6 191 9 5 0 
7 730 10 7 3 
8 5,233 39 37 2 
9 400 l l 0 
10 1,049 4 2 a 
11 902 5 4 l 
12 374 2 2 0 
13 846 6 6 0 
14 1,830 i7 13 4 
15 105 5 5 0 
16 1,146 E: ES (0 
Total 13,909 106 93 13. 
(87.7%) (12.3% 
Table II. Laparoscopic tubal coagulation 
Ectopic 
17 330 ] l 0 
18 4,263 9 3 6 
19 310 4 3 l 
20 150 l l 0 
21 2,018 2 l l 
22 1,900 l l 0 
23 760 2 l l 
24 1,717 i 0 ] 
25 536 2 l J 
26 340 l 0 
27 186 l l 0 
28 204 ] l 0 
l 137 3 0 3 
29 1,030 9 I Z 
30 3,000 2 0 2 
31 . 3,200 9 6 v 
39 2,857 2 l ER 
23,238 45 22 23 
(49%) (51%) 


pregnant, she must be considered as having an ectopic 
pregnancy until proved otherwise. 

Why are we seeing this problem of ectopic pregnancy 
following laparoscopic tubal coagulation failures? One 
of the first papers to actually discuss the etiology was by 
Shiekh and Yussman.? They felt that there was a 
higher incidence of uteroperitoneal fistula following 
fulguration when compared to otker methods of surgi- 
cal sterilization. These small fistulas increased the rate 
of ectopic pregnancy since the sperm could pass 
through more easily than the fertilized zygote. 

Phillips and associates?? recently stated that the more 
. destructive methcds of coagulation in which a speci- 
men is also obtained carry the highest risk of ectopic 
pregnancy (59.396). Less destructive methods of coagu- 
lating only, with or without divisicn of the tube, low- 
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ered the risk of ectopic pregnancy. They felt that the 
more destructive methods increased the chance of fis- 
tula formation from the uterus to the peritoneal cavity. 
Mechanical methods of occlusion that destroy ‘less ` 
isthmus may diminish the chance of such fistula and 
subsequent ectopic pregnancy. 


Case report 


Case 1. The following case report elucidates the 
etiology even further. The patient was a 33-year-old 
woman, gravida 2, para 2, who was seen for mild 
mid-bilateral lower abdominal pain which intermit- 
tently radiated into the left lower quadrant. These 
symptoms had persisted for approximately 3 weeks. 
She had a long history of oligomenorrhea, with periods 
coming at intervals of every 1 to 3 months. Her last 
normal menstrual period was 3 months previously and 
she had been spotting intermittently over the past 
week. Except for nausea and abdominal bloating, no 
other symptoms were elicited. i 

Her past history was essentially negative except that 
she had a laparoscopic tubal coagulation in 1974, 2 
years previously. The sterilization was performed by 
coagulating each oviduct without transection. The 
right tube was coagulated twice in the middle third. 
The mid and proximal thirds of the left tube were 
coagulated. No transection was performed. 

On physical examination, her vital signs were nor- 
mal, with a temperature of 98.6° F. The only positive 
finding was mild mid-bilateral abdominal tenderness 
without any localization. On pelvic examination, the 
vulva and vagina were normal, with minimal dark 
blood in the vault. The cervix was bluish in color, with a 
small amount of tissue in the os. This was removed and 
sent to the pathologist. The cervix was not significantly 
tender to motion and was closed to a ring forceps. The 
uterine fundus seemed questionably enlarged. No ten- 
derness or masses could be felt in the adnexa, although 
there was the impression of a 4 to 5 cm mass cephalad 
to the uterus. The pregnancy test was Dositive and the 
tissue removed from the cervix was reported as de- 
cidua. A complete blood count was normal, with a he- | 
moglobin value of 13.0. 

Because of the high probability of an ectopic preg- 
nancy, she was admitted to the hospital and prepared 
for exploratory surgery. At laparotomy, no free blood 
was found, but a 4 to 5 cm hemorrhagic mass was 
found in the lawer third of the omentum. A partial 
omentectomy was performed and the specimen was 
sent to the pathologist. Upon opening this mass, a mi- 
croscopic viable pregnancy was noted, obtaining its 
blood supply from omental vessels. 

Attention was then diverted to the pelvis. The uter- 
ine fundus was at the upper limits of normals The 
ovaries were unremarkable. The left oviduct was es- 
sentially absent except for a fibrous band extending 
from the uterine cornu to what remained of the 
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fimbria. The right oviduct appeared the same except 
that the proximal third of the tube was sull present. 
Only the middle third of the right oviduct was absent 
*(Figs, 1 and 2). Methylene blue was then injected Into 
the endometrial cavity by a needle transfundally 
placed, with the isthmus manually closed. During the 
instillation, the dye spilled freely from a uteroperi- 
toneal fistula at the left corner where the oviduct had 
previously sloughed. With this fistula manually com- 
pressed and with sufficient. pressure from the meth- 
ylene blue to slightly distend the uterus, no. spillage 
could be forced through the proximal third of the right 
oviduct. It was therefore decided to do only a left cor- 
nual resection to remove the uteroperitoneal fistula 
after the partial omentectomy had been accomplished. 
The patient did well postoperatively. 


Comment 


Before laparoscopic sterilization became popular, 
tubal ligations usually involved tying, burying, looping, 
cutting, and/or crushing the middle third cf the 
oviduct. Fimbrectomies obviously involved the outer 
third of the oviduct. 

Laparoscopic tubal coagulation often involves not 
only the middle portion of the tube but also the inner 
third of the oviduct. | 

Palmer,’ in 1962, described the classical technique 
of laparoscopic sterilization by, electrocoagulation and 
section of the tubal isthmus. He felt that this would 
preserve the outer portion of the tube for future 
reimplantation if necessary. | 

Steptoe,? one of the early proponents of laparo- 
scopic tubal ligation, encouraged diathermy and divi- 
sion of the inner 3 cm of the oviducts. By this means, 
the outer two thirds of the tubes are preserved intact 
and he felt that uterine pregnancies were virtually im- 
possible. This was true for him at that time; however, 
he had two failures out of 1,840 cases he had followed 
and both were ectopic pregnancies. 

Cunanan’? also advised to coagulate one third of the 
tube, with the proximal margin of the burn being made 
at the uterotubal junction. Out of 4,263 procedures, 
only nine failures occurred but six ot these were ectopic 
pregnancies. 

Others prefer to coagulate the middle — of the 
tube. Even when the operator is attempting to coagu- 
late the middle third of the oviduct, often the burn 


extends into the inner third of the tube. 


This involvement of the inner third. of the tube is 
where I believe the problem lies as an etiologic factor of 
ectopic pregnancies. 

The portion of the oviduct adjacent to the cornu of 
the uterus has a greater blood supply to it than the rest 


of the tube. This was evident in the past when the tube, 
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Fig. 1. Gross pelvic findings at laparotomy. 


was referred to as the coroner’s end or the obstetri- 
cian’s end, depending on whether the ectopic preg- 
nancy ruptured through the proximal or the distal sec- 
tion of the tube. The bleeding could be so profuse from 
the coroner's end that the patient could exsanguinate 
before reaching medical help. 

This increase in vascularity at the cornual and prox- 
imal portion of the tube could affect the healing pro- 
cess in comparison to the mid and distal portions of the 
oviduct. | 

If the inner third of the tube is coagulated, it will 
slough off the cornu of the uterus, leaving:a fibrous 
band of scar tissue. The burn cannot go very deeply 
into the cornu of the uterus because of the massive 
amount of blood supply in this area. 

Even if an operator wanted to burn deeply into the 
cornu it would be impossible because the marked blood 
supply there would dissipate the heat, thus preventing 
further destruction. It is well known with cryosurgery 
of the cervix that the vascularity of the area prevents 
damage more than a few millimeters in depth. This is a 
heat sink effect which could be operative at the cornu of 
thé uterus, preventing a burn from damaging very 
deeply into the myometrium. 

One can then hypothesize that after the coagulated 
proximal tube sloughs off the uterus cornu, there is the 
possibility of uteroperitoneal fistula. This can occur 
even if. part of the cornu is involved in the burn, since 
only a few millimeters o£ myometrium can be damaged 
from the protective mechanism of the heat sink. 

The cornu of the uterus has the strong ability to 
regenerate, probably again secondary to its marked 
vascularity. 

Rotten” reported a high failure rate following his 
cornual resection operation. One of his reasons for this 
was endometrial proliferation through the breakdown 
of damaged cornual tissue with resultant fistula forma- 
tion producing new uterine openings. 

Garb?? discussed Sampson's work regarding en- 
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` Fig. 2. Schematic representation of Fig. 1. 


dosalpingiosis. Tubal epithelium has the ability to 
sprout new invading cells following injury. This could 
cause regeneration and fistula formation. 

With a uteroperitoneal fistula sperm have access to 
the peritoneal cavity. Since they have their own force 
(the flagella) they could work their way over to a re- 
cently ovulated oocyte. This could be either around the 
fimbrial area or elsewhere, as in this case of the omental 
pregnancy. i 

Although some of the above is theoretical, it has 
motivated a change in my technique to avoid coagulat- 
ing the inner third of the oviduct in hope of preventing 
these uteroperitoneal fistulas. 


Some authors?! are now advising to coagulate and cut. 
the middle portion of the oviduct and then recauterize 
the proximal portion of the cut tube. The latter may 
increase the incidence of ectopic pregnancy if one re- 
cauterizes the proximal tube all the way to the cornu. 

Obviously further studies need to be done to confirm 
or disprove this theory but I believe it could be one of 
the reasons we are seeing such a dramatic rise in ec- 
topic pregnancies following laparoscopic tubal coagu- 
lation failures. 


Personal thanks for their help to Cindy Pearson, 
Mike Bennett, and Harry Lowe. 
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During ihe years 1963 to 1978, 515 patients were treated with HMG. They were divided into two 
groups depending upon the absence (Group 1) or presence (Group II) of distinct endogenous 
estrogen activity. Group Il patients were referred after failure of clomiphene therapy. None of the 
patients had mechanical or male infertility factors. The cumulative pregnancy rate (life table method) 
in Group | patients after six cycles of treatment was 91.2%. In 77 patients from Group 1, further 
treatment was given for a second pregnancy after the first gonadotropin conception. In this group, 
the cumulative conception rate was 93.6% after eight cycles of treatment. In Group I the cumulative 
" conception rate was 50% after 12 cycles of treatment. In both groups, the resuits were better in 
patients who were less than 35 years of age than those who were 35 or more when treated. 


(AM. J. OBSTET. GYNECOL. 136:102, 1980.) 


THE TREATMENT of anovulatory infertility with bu- 
man gonadotropins is an established principle in infer- 
tility practice today. However, the resulting pregnancy 
rates vary from 23.1% to 63.4%.' This range reflects 
principally differences in patient selection. It is there- 
fore difficult to compare critically the results from var- 
ious centers, and also to give individual patients a 
realistic prognosis. In order to estimate the prognosis 
for patients in a way that may be generally useful, we 
present here a life table analysis of pregnancy rates 
achieved in well-defined groups of patients treated 
with gonadotropins. | 


Methods 


The 515 patients in this study were treated during 
the years 1963 to 1978. They were classified into two 
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groups depending on whether or not there was evi- 
dence of -distinct endogenous estrogen activity. This 
was determined by the presence of spontaneous uter- 
ine bleeding or, in amenorrheic patients, by the pres- 
ence or absence of withdrawal bleeding after treatment 
with medroxyprogesterone acetate, 5 mg thrice per day 
for 3 days. Group I (amenorrheic patients with no 
withdrawal bleeding after progestcgen) have negligible 
endogenous estrogen activity and low gonadotropin 
levels. ‘These patients were not treated with clomiphene 
prior to human menopausal gonadotropin (HMG) 
therapy. 

Group II comprises patients with okgomenorrhea, 
regular anovulatory cycles, or amenorrhea with with- 
drawal bleeding after progestogén. Patients with regu- 
lar, apparently ovulatory cycles (unexplained infertil- 
ity)? were also included in this group for the purpose of 
this study. 

Group II patients have distinct endogenous estrogen 
activity and normal gonadotropin levels. They were 
referred for induction of ovulation with HMG after ` 
failure of clomiphene therapy. None of the patients 
included in this analysis had male or mechanical ififer- 
tility factors. Prolactin assays were not done in the 
majority of patients since the studv commenced before 


* this assay was available. This assay has recently been 
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Table I. Cumulative pregnancy rates after treatment 
with gonadotropins in Group I patients with low 
gonadotropin levels and negligible estrogen activity 
(first pregnancy on treatment) 




























No. of No. Cumulative 
Treatment | patients | No. stopping | proportion 
cycle treated | pregnant | treatment | pregnant 
l 167 55 17 0.329 
2 95 31 7 0.548 
3 57 17 11 0.683 
4 29 9 5 0.781 
5 15 5 5 0.854 
6 5 2 2 0.912 
7 l — l 0.912 


Table II. Cumulative pregnancy rates after treatment 
with gonadotropins in Group II patients with normal 
gonadotropin levels and distinct estrogen activity 




























No. of No. Cumulative 
Treatment | patients No. stopping | proportion 
cycle treated | pregnant | treatment pregnant 
l 348 33 60 0.095 
2 255 13 66 . 0.141 
2 176 14 48 0.210 
4 114 10 25 0.278 
5 79 5 20 0.323 
6 54 3 11 0.361 
7 40 l 13 0.377 
8 26 l 5 0.400 
9 20 — 4 0.400 
10 16 i 6 0.438 
li 9 l ] 0.500 
12 7 — 3 0.500 


introduced but for the purpose of this study all go- 
nadotropin-treated patients have been included irre- 
spective of the prolactin levels. Gonadotropins were 
given according to an individually adjusted treatment 
scheme.? The pregnancy rates (first and second preg- 
nancies on treatment for Group I and first pregnancy 
on treatment for Group II) were calculated with the life 
table method.* For each group the cumulative preg- 
nancy rates were calculated for all cycles of treatment 
given (1) to patients less than 35 years of age and (2) to 
patients 35 years of age or greater. The oldest treated 
patient was 45 years of age. Thus, if a patient reached 
35 years during treatment, the cycles before this date 
were included in (1) and after in (2). The treatment 
cycles of all other patients fell wholly into either (1) 
or (2). 


Results 


There were 167 patients in Group I and 348 in 
Group II. The cumulative pregnancy rates (first preg- 
nancies) are shown in life table form in Tables I and II. 
Fig. 1 compares these rates to the cumulative preg- + 
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Fig. 1. Cumulative pregnancy rates in Group I (black circles), 
Group II (clear circles), and a normal nulliparous population 
(black triangles) plotted against time (months) or cycles of 
treatment. The vertical bars represent the 9596 confidence 
limits. 
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Fig. 2. Cumulative pregnancy rates after gonadotropin ther- 
apy in Group I patients less than 35 years and 35 years or 
more. The vertical bars represent the 67% confidence limits. 


nancy rate in a normal nulliparous population calcu- 
lated from published data. In Group I all the first 
pregnancies occurred within six treatment cycles, and 
the cumulative pregnancy rate after six cycles of treat- 
ment was 91.2%. This is approximately 30% greater 
than the cumulative pregnancy rate in the normal nul- 
liparous population after 6 months of trying to con- 
ceive, and 57.5% greater than in Group II after six 
cycles of treatment. In Group H the cumulative preg- 
nancy rate after 12 cycles of treatment was 50%. 

The effect of age on the cumulative pregnancy rates 
(for first pregnancies) in Groups I and II is illustrated 
in Figs. 2 and 3, respectively. The life tables for Groups 
I and II patients less than 35 years and 35 years or 
more are shown in Tables III, IV, V.and VI, respec- 
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Fig. 3. Cumulative pregnancy rate after gonadotropin ther- 
apy in Group II patients less than 35 years and 35 years or 
more. The vertical bars represent the 67% confidence limits. 


Table III. Cumulative pregnancy rate after treatment 
with gonadotropins in Group I patients under 35 years 


























No. of No. Cumulative 
Treatment | patents No. stopping | proportion 
cycle treatee | pregnant | trectment pregnant 





] 145 50 14 0.345 
2 81 28 4 0.572 
3 49 15 9 0.703 
4 9 9 3 0.810 
5 5 5 4 0.883 
6 4 2 ] 0.951 
7 I za ] 0.951 


Table IV. Cumulative conception rate after treatment 


with gonadotropins in Group I patients 35 years 


or more 


























No. of No. || Cumulative 
Treatment | patients No. stopping proportion 
cycle treated | pregnant | treatment pregnant 





l 36 7 4 0.194 
2 25 8 5 0.452 
3 12 2 2 0.543 
4 8 I 3 0.601 
5 4 -= 2 0.601 
6 2 — 2 0.601 


tively. In both groups the cumulative pregnancy rates 
were greater in the younger women, but this effect was 
less marked in Group I patients. Of 14 patients who 
commenced treatment after the age of 40 years. five 
were Group l and nine were Group II patients. Only 
one of these patients conceived. She was a Group I 
patient and she conceived twice following gonadotro- 
pin therapy. 

In Group I, 77 patients returned for further treat- 
ment after their first gonadotropin pregnancy. The 
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Table V. Cumulative conception rate after treatment 
with gonadotropins in Group II patients under 
35 years 
















Cumulative 
proportion 
pregnant . 


No. 
stopping 


ireatment 


No. »f 
patients 
treated 







Treatment 
cycle 





1 810 33 54 0.106 
2 223 14 55 0.116 
3 154 12 42 0.281 
4 100 10 94 0.308 
5 66 5 15 0.361 
6 46 3 8 0.402 
7 35 | 12 0.419 
8 29 l 4 0.445 
9 17 a 3 0.445 
10 14 | 5 0.485 
11 8 l 2 0.549 
12 5 — 2 0.549 


Table VI. Cumulative conception rate after treatment 
with gonadotropins in Group II patients 35 years 
Or over 




























. No. of No. Cumulative 
- Treatment | patients No. stopping | proportion 
treated. | pregnant. | treatment 


l 49 3 7 0.061 
2 39 — 16 0.061 
3 29 l 9 0.102 
4 13 — 4 0.102 
5-10 9 — 9 0.102 


Table VII. Cumulative conception rate in Group I 
patients treated with gonadotropins for a second 
pregnancy following a previous gonadotropin 
conception 
























No. of No. Cumulative 
Treatment | patients No. stopping | proportion 
treated | pregnant | treatment pregnant 





l 77 30 4 0.390 
2 43 13 4 0.574 
3 25 13 2 0.787 
4 11 | 2 0.807 
"sO 3 2 — 0.855 
6 3 l — 0.879 
7 5 l l 0.904 
8 3 i — 0.936 
9-15 7 — 2 0.936 


cumulative pregnancy rate (Table VII: for the second 
conception was 93.696 after eight cycles of treatment 
given after the zirst pregnancy. 


Comment e 


The pregnancy rate as calculated by life table analysis 
in Group I was 91.2% and is higher than that reported 


* by other groups. This is attributable to two reasons: 
* 


+ 
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(1) One is the selection of patients. In publishec data 
results of therapy are given for various pathophysio- 
logic groups together, whereas Group I patients in the 
present study all have pure gonadotropin deficiency as 
the only detectable infertility factor. (2) The life table 
technique takes into account the number of trea:ment 
cycles for each patient and dropout from treatment. 
Nevertheless, the pregnancy rates in Group I were 
higher than that of a normal populaton calculated by 
the same method. 

This we attribute to several factors. (1) Pharma- 
cologic stimulation of the ovaries may result in ovula- 
tion of more eggs per cycle, and may produce a higher 
percentage of ovulatory cycles than occurs in a normal 


woman. (2) The timing of intercourse in treatment cy- ` 


cles ensures the maximum possible exposure of sperm 
to egg. (3) None of the patients had mechanical or male 
subfertility factors, whereas this would almost certainly 
not be the case in a normal population. Group I pa- 
tients have a true gonadotropin deficiency and illus- 
trate the results that can be expected in infertility pa- 
tients when a single known and correctable cause for 
infertility exists. The validity of this principle is 
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strengthened by the conception rates achieved with the 
same treatment for the second pregnancy in these pa- 
tients. However, Group II patients do not have an ob- 
vious gonadotropin deficiency and do not therefore 
enjoy the same favórable prognosis. 

The same is true for patients with unexplained in- 
fertility in whom the cumulative conception rate with 
gonadotropin therapy after clomiphene failure is simi- 
lar to that of Group II patients.? It should be em- 
phasized that the life table analysis for Group II re- 
ported here illustrates the results achieved only in 
those Group II patients who failed to conceive on 
clomiphene. 

Our results show that older patients are less likely to 
conceive on gonadotropin therapy. This difference was 
less marked in Group I patients, where the cumulative 
conception rate was 60.1% after four cycles of treat- 
ment. This encouraging result justifies treatment in 
Group I patients who are 35 years or more and in 
whom no other infertility factor is demonstrable. In 
Group II patients 35 years or more the results were 
poor. and this must be kept in mind when considering 
gonadotropin therapy in this group. 
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The occurrence of sperm antibodies in 


human reproduction 


. I. Comparative new and improved test methods for sperm ` 


antibody detection 


L: METTLER 
D. SHIRWANI 
T. GRADL 


Kiel, Germany 


The four essential methods for sperm antibody detection are considered and evaluated. The 
micro—sperm-agglutination and micro—sperm-immobilization tests have been improved and 
optimized. Quantitative estimation of sperm antibodies was made by an immunoelectrophoresis 
technique afier separation of antibodies from the sera and genital tract secretions by affinity 
chromatography. Antibodies were typed by line-rocket immunoelectrophoresis. The pathologic errors 
of the modified tests were founc to be small and the biologic errors were tolerable. Satisfactory 
results were achieved for sperm antibodies belonging to IgA and IgM, but not for other 
immunoglobulins. (AM. J. OBSTET. GYNECOL. 136:106, 1980.) 


SINCE THE EARLY experiments of Metchnikoff! and 
Metalnikoff,? many authors have shown that human 
spermatozoa can be agglutinated or immobilized by 
certain human sera.?? 

Various test methods have been developed to mea- 


sure the activity cf sera to agglutinate or immobilize 


human spermatozoa, such as the macro-agglutination 
test of Kibrick, Belding, and Merrill? the micro- 
agglutination test of Franklin and Dukes,' and the 
micro-sperm-immobilization test developed by Isojima, 
Li, and Ashitaka.? 

It can be seen from recent critical reviews?: *: ^? that 
such methods, often modified bv different workers, 
have a low rate of reproducibility and make reliable 
comparison of results impossible. In male sera, for 
example, the macro-agglutination test? appears to have 
some correlation of results but has proved unsuitable 
for female sera. 
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The first World Health Organization (WHO) work- 
shop on iso- and autoantibodies to human spermatozoa 
in Aarhus in 1974 tried to establish some unification in 
the techniques used.'? 

A definite improvement resulted from incorporating 
the tray agglutination modification of the micro- 
sperm-agglutination test developed by Friberg™ and 
the tray micro-sperm-immobilization test suggested by 
Husted and Hjort." 

Boettcher and associates! edited the results of an 
international comparative study of antibodies to sper- 
matozoa and.other antigens detected in sera of infertile 
patients deposited in the WHO reference bank of re- 


productive immunology. These had been presented at 


the Second WHO Workshop on the techniques for the 
detection of iso- and autoantibodies in the sera of in- 
fertile patients held at Aarhus, Denmark, in 1976. 

Initially, a definite improvement resulted in incor- 
porating the tests.'*: !? However, details of reproduci- 
bility of the methods were not sufficiently maintained 
unless the technical requirements were strictly ad- 
hered to. | 

This paper reviews the :echnical details inherent in 
the methods, w:th special emphasis on their repro- 
ducibility. Methods are also descr:bed for quantitation 
and typing of any antibodies found present. 
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Table I. Results of 15 sperm antibody containing sera and three cervical mucus samples tested in three parallel 
investigations with five different donors. on the same day 


| 64 1x 


32 Dx 
2 32 2x 
64 2x 
128 ix 
3 64 8x 
16 2x 
4 956 4x 
: 128 lx 
5 1,064 3x 
512  '1x 
256 lx 
6 T: 
7 256 1x 
| 519 2x 
1,064 2x 
8 32 5x 
9 inu 
10 — 
11 NEN 
12 64 9x 
128 2x 
13 8 1x 
16 3x 
32 2x 
14 32 3x 
64 9x 
15 — 
Cervical mucus: 
A 256 3x 
512 2x 
B 32 4x 
'" 64 1x 
C 64 5x 





64 .. 4x F IgM 
128 1x 
— + IgG 
IgM 
— + IgG 
256 3x 
512 2x i IgG 
= + IgM 
512 5x + IgG 
512 1x 
1,064 1x + IgM 
2,128 3x IgG 
— T IgM 
99 2x 
64 3x i IgG 
64 2X 
198 3x t IgG 
32 2X 
64 2x s IgG 
128° Ix 
ae + IgM 
— + IgM 
— t IgM 
132 2x 
956 — 3x ü IgG 
— T IgA 
— | E IgA 
— + IgA 


*RIE, rocket immunoelectrophoresis; LRIE, line-rocket immunoelectrophoresis. 


Material and methods 


Fifteen serum samples of female patients with 
sperm-agglutinating (n = 10) and sperm-immobilizing 
(n = 8) activity present, as ascertained by the micro— 
sperm-agglutinating’ and micro-sperm-immobilizing? 
tests, were used to evaluate the reproducibility of the 
individual methods. Three sera had both agglutinating 
and gmmobilizing activity present. Three cervical mu- 
cus samples with sperm-agglutinating activity were ex- 
amined as well. 


The samples were selected from a group of 343 fe- 
male patients with unknown causes of sterility. Samples 
from five different sperm donors had been tested in 
parallel on the same day and with the same donor on 
four different days to ensure quality control. Donor 
spermatozoa with motility under 75% and morphologi- 
cal abnormalities exceeding 5%, as well as samples con- 
taining leukocytes and cel! debris, were discarded. 

Laboratory. The following methods were applied 
and optimal technical conditions established: (1) the 
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Table II. Results of 15 sperm antibody containing sera and three cervical mucus samples tested in three parallel 
investigations with the same sperm donor on 4 different days 





Serum No. 

l 64 Ix 
128 4x 
2 32 1x 
128 1x 
3 16 4x 
22 1x 
4 256 3x 
128 9x 
5 956 3x 
1,004 2x 

6 ests 
7 256 3X 
512 1x 
1,064 1x 
8 16 1x 
32 4x 

Q Ziu 

10 — 

11 — 
12 : 64 4x 
128 1x 
13 8 3x 
16 2x 
i4 32 3x 
128 2x 

15 — 

Cervical mucus: . 

128 3x 
256 2x 
B 32 9x 
64 3x 
C 64 5x 


micro—sperm-agglutination test as described by Fri- 
berg," (2) thé micro—sperm-immobilization test de- 
scribed as a tube-slide test by Isajima and associates? 
and in tissue culture chambers by Husted and Hjort,” 
(3) affinity chromatography and rocket immunoelec- 
trophoresis (RIE) (Axelsen, Kroll, and Weeke),’” and 
(4) line-rocket immunoelectrophozesis (LRIE) (Kroll). 

A number of buffers and solutions are required in 
the methodology. To avoid repetition they are de- 
scribed here: 

Phosphate-buffered saline (PBS): 

4.32 gm of Na HPO; - 2 HO 


64 5x $ 
— + 
— E 
256 4x 
512 Ix 
— + 
256 2X 
512 3x + 
128 9x 
511] 2x + 
1,064 1x 
— + 
32 ix 
64 6x 5 
198 4x 
2956 1x T 
32 3x 
64 1x + 
128 1x 
— + 
— + 
— * 
132 5x — " 
— + 
— + 
— + 


1.24 gm of KH;PO, 


IgM 


IgG 


IgM 
IgG 


IgG 
IgM 
IgG 


IgG 
IgM 


IgM 
IgG 


IgG 
IgG 


IgM 
IgM 
IgM 
IgG 
IgA 


IgA 


IgA 


4.50 gm of NaCl in 1,000 ml of distilled water 


Fructose buffer: 

27.3 gm of fructose 
1.7 gm of Na HPO; : 2 HO 
2.0 gm of NaCl. 


0.1 gm of KH;PO, in 1,000 ml of distilled water 


Baker buffer: 

30.0 gm of p (+) glucose - H;O 
3.06 gm of Na,HPO, - 2 HO 
2.00 gm of NaCl 
0.10 gm of KH;PO, 


L 
* 
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Hank's salt solution: commercial balanced salt solution, 
Serva, Heidelberg, Germany, and eee 
Glasgow, Great Britain 

TC 199 with Earle’s salts and L-glutamine: 

Biocult, Glasgow, Great Britain 

Fetal calf serum: Behring-Werke Marburg, Serva, 

Heidelberg, Germany 

Brinster medium: Gibco-Biocult, Glasgow, Great Brit- 

ain, and Biological Company, New York | 

Alsever solution, pH 6.1: | 

4.72 gm of Na HPO; : 2 HO 
1.42 gm of citric acid - H,O 
20.5 gm of D (+) glucose - H,O 
4.2 gm of NaCl in 1,000 ml of distilled water 

I. Tray agglutination test." Ejaculated spermatozoa 
from healthy donors (22 to 27 years of age) were incu- 
bated in glass tubes (inner diameter 1 cm) for 30 min- 
utes at 27? C. Dead and immotile spermatozoa sedi- 
mented in the liquified ejaculate were discarded. In the 
supernatant fluid the sperm count was adjusted to 10 x 
108 spermatozoa/m] with glucose buffer. Then 2 ul of 
serum dilution (geometrical dilution series. starting 
with 1:4 dilution) were incubated with 1 ul of sperm 
dilution on tissue culture plates under paraffin oil in 
three parallel determinations (37? C, 90 minutes). 

The plates (M@ller coated, Moss, Norway) were incu- 
bated at 37° C for 90 minutes and examined under an 
inverted microscope at a magnification of x100. 

Four steps were estimated: all sperm agglutinated, 
+3; large sperm aggregates, few normal individually 
moving sperm, +2; small sperm aggregates, many in- 
dividually moving sperm, +1; no agglutinations, 0. | 

The highest dilution revealing an ageruurauen of 
+1 was considered to be the titer. 

Ata magnification of x600 the type of agglutination 
was determined (head-to-head, tail-to-tail, head-to-tail, 
tip-of-tail-to-tip-of-tail). 

In every experiment one known positive and one 
known negative serum were tested as reference points. 

The method was optimized for the time of sperm 
liquefication, sperm concentration, ratio of serum to 
sperm, incubation time, and dilution media for serum 
and sperm. The best conditions of each step were used 
to determine the methodologic and biologic variations. 
Ten positive agglutinating sera and three cervical 
mucus samples were tested with the sperm of five 
donors. All five donors showed good sperm motility 
(more than 75%) and a concentration of 50 to 80 - 106 
cells/ml. Sera were tested with the sperm of one donor 
on four different days and the sperm of five different 
donors on the same day. 

2. Tray immobilization test.'^ Sperm and serum dilu- 


Gibco- 
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+ 
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titersteps 





1 2 3 4 5 6 


timel neurs) 


Fig. 1. Effect of incubation time on sperm agglutination. 


tions were prepared as described in above. Serum was 
inactivated at 57° C for 30 minutes. On tissue culture 
plates under paraffin oil, 1 ul of serum dilutions were 
mixed with 1 ul of sperm dilutions with a microsyringe 
(geometrical dilution steps in three parallels). The 
plates were incubated at 37° C for 1 hour. After this 
time 1 ul of guinea pig complement was added (guinea 
pig serum, Behring-Werke, Marburg, ey Fol- 
lowing an additional hour of incubation at 37° C the 
degrees of immobilized spermatozoa were estimated 
under the inverted microscope at a magnification 
of x100. 

Four steps were estimated: 50% immotile sperm, 0; 
5095 immotile sperm, +; 75% immotile sperm, ++; 
100% immotile sperm, +++. 

The highest dilution which revealed an immobiliza- 

tion of + in comparison to a negative control serum 
was considered to be the titer. Thus in every test one 
known positive and one known negative serum were 
tested in three parallel determinations. 
_ For optimization guinea pig complement was diluted 
in PBS and mixed in three parallel determinations 
with serum dilutions of a known sperm-immobilizing 
serum. 

In a one-step assay sperm, serum, and complement 
were mixed and incubated for 2 hours at 37° C. Ina 
two-step assay serum and sperm were mixed and incu- 
bated for 1 hour at 37° C. Consecutively complement 
was added and the plates were incubated for an addi- 
tional hour at 37° C. Finally the degree of immobiliza- 
tion was determined. Eight known sperm-immobilizing 
sera were tested with the sperm of five different 
donors. The sperm of one donor was used on 4 dif- 
Een days. 

3. Affinity chromatography and RIE. 

ee CHROMATOGRAPHY (EXTRACTION OF ANTI- 
BODIES). Spermatozoa were washed three times in PBS 
(centrifugation at 150 x g for 10 minutes at 15° C). At 
least 10° spermatozoa were resuspended in 100 yl of 
serum and incubated at 37° C for 1 hour, followed by 2 


. 
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Fig. 2. Effect of different media used to dilute serum in the 
sperm-agglutination test. 


hours at 4? C. The sediment was washed twice with 
Baker buffer (150 X g, 10 minutes, 15? C) and resus- 
pended in 100 ul of a dissociation solution for the elu- 
tion of sperm-bourd antibodies (10.0 gm of NaCl; 9.0 
gm of KH;PO;; 6.1 gm of Na HPO, - 2H2O in 1,000 
ml of distilled water) (pH 3.1). The mixture was incu- 
bated at 37? C for 1 hour. After centrifugation the 
supernatant fluid containing the antibodies was quan- 
tied by RIE. 

RIE (QUANTIFICATION OF ANTIBODIES). A 1% agarose 
gel was prepared in Tris-citrate buffer, pH 9.4, at 95° C 
(9.2 gm of Tris-hydroxymethylaminomethan; 1.05 gm 
of citric acid-H,@ in 1,000 ml of Cistilled water). 

After being cooled to 40 or 45° C, 8 ml of gel were 
mixed with 0.16 ml of rabbit antihuman serum (rabbit 
antiserum vs. human serum, Behring-Werke, Mar- 
burg, Germany). Glass plates, 10 by 10 cm, were cov- 
ered with this mixture. After solidification wells (2 mm 
in diameter) were cut 2 cm away from one edge. Then 
3 ul of the eluted antibody solution were placed into 
the wells with a microsyringe. Twenty minutes after 
filling the wells were sealed with one drop of agarose. 
Consecutively the plates were put into the electropho- 
resis apparatus, where the buffer chambers contained 
Tris-citrate buffer. The connection between buffer and 
electrode was maintained by a four-layered paper strip. 
The paper strips were sealed to the plates with liquid 
agarose. Electrophoresis was performed at 4 v/cm for 
3.5 hours. Then these plates were squeezed, washed, 
and stained with Coomassie blue." 

The test results were multiplied by a ratio of the 
determined effective and theoretical values. A calibra- 
tion curvé reveals the antibody content. 

Purification of antibodies (affinity chromatography) 
was optimized with respect to the washing solutions for 
spermatozoa and to precipitate, the number of used 
spermatozoa for absorption, temperature for forming 
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the precipitate, and time and temperature for dissocia- 
tion as well as composition of the dissociation solution. 
For immunoelectrophoresis the buffer system and 


* 


the time were optimized. The recovery ratio for the+ | 


purification step was determined. 

Optimal conditions of each step were used for the 
establishment of the calibration curves for IgA, IgM, 
and IgG. In seven or eight dilution steps the heights of 
the precipitation peaks for standard immunoglobulins, 
run in five parallel determinations, were determined 
(IgA, 50 IU/ml = 0.84 mg/ml; IgM, 400 IU/ml = 3.5 
mg/ml; IgG, 22 IU/ml = 191 mg/ml; Behring-Werke, 
Marburg, Germany). 

-In order to determine the methodologic and biologic 
standard deviations, 15 sera were examined with sper- 
matozoa from four different donors for each. Sper- 
matozoa of one donor were examined on 4 different 
days, of one donor on 3 different days, and of two 
donors only once. Every purification was performed in 
five parallel determinations. | 

4. Identification of antibody type by LRIE. In electropho- 


 resis IgG antibcdies migrate toward the cathode, IgA 


and IgM antibodies to the anode. The differentiation 
between IgA and IgM antibodies was performed by 
LRIE.'5 | 

From a 1% agarose gel in Tris-citrate buffer, pH 9.4, 
a strip 2 cm (wide) was cut along one side of the plate 
and filled with the eluted antibody solution (10%). In 
wells along the bottom line standard immunoglobulins 
were added (3 xl). Electrophoresis was performed with 
4 v/cm for 35 hours. Fusion of peak and line indicate 
the identity of the eluted antibody. The rest of the plate 
was covered with 6 ml of gel containing 296 antihuman 
rabbit serum. 


Results 


The 15 selected sperm antibodies containing sera 
and cervical mucus samples revealed under the de- 
scribed optimal experimental conditions the results 
described in Tables I and II. In RIE all resulting pre- 
cipitation peaks higher than 2 mm of migration were 
regarded as positive. Immunoglobulins were not eval- 
uated quantitatively. The three parallel investigations 
performed on the same day with one particular serum 
sample and one sperm donor always revealed identical 
results. 

Tray agglutination test. 

Time of liquefaction. Aliquot sperm samples of one 
donor examined 5, 10, 20, 30, 45, 60, 120, and 180 
minutes after ejaculation revealed no difference in 
sperm count of the supernate. In respect to sperm 
motility, an inzubation period of 1 hour proved to be 
optimal. 
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Sperm concentration. Comparing five different sperm 
concentrations (10°, 108, 107, 2 x 107, and 108 cells/ml) 
with respect to the titer of agglutination after incuba- 
tion of 1 wl of sperm dilutions with 2 ul of serum dilu- 
tions 10’ cells/ml revealed optimal results. 

Ratio of serum to sperm. The sperm agglutination titer 
was found to be substantially influenced by the ratio of 
serum to sperm. Beginning with ratios of 1: 100, 1:50, 
and 1:10 (serum-sperm v/v) insignificant agglutination 
titers were registered. With ratios of 1:5 and 1:2 
higher titers were achieved. The optimal titer resulted 
within a dilution range of 1:1 and 5:1 (serum-sperm 
v/v). Further reduction of sperm portions exerted a 
depressive effect on the agglutination reaction. 

Incubation time. The influence of incubation time on 
the sperm agglutination reaction was tested by studying 
agglutination titers of sperm antibody containing sera 
for time periods between 15 minutes and 6 hours (Fig. 
1). The highest titers resulted after 4 hours. At this, 
time, however, sperm motility is decreasing. Therefore 
an incubation time of 90 to 120 minutes was regarded 
as sufficient for proper evaluation. 

Dilution media for serum and sperm. With the use of 
different media for serum dilution (Fig. 2) Baker buf- 
fer revealed the highest agglutination titers. For sperm 
dilutions (Fig. 3) PBS, glucose buffer, fructose buffer, 
pyruvate buffer, Brinster medium, and TC 199 were 
compared. Optimal results were achieved by fructose 
buffer. With this buffer the motility of spermatozoa 
was, however, reduced. Therefore Baker buffer (glu- 
cose buffer) was selected for the test. 

The methodologic error (same serum, same sperm 
sample) amounted to + 1.6% (related to 2 log of titers). 
The biologic errors under different experimental 
conditions were: same serum, different days, different 
donors, +8.3%; same serum, different days, same. 
donor, £14.6%; same serum, same day, different 
donors, 3: 12.596; different sera, same day, same donor, 
+21.2%. The differences in sperm quality (biologic er- 
ror) from different donors and the differences in 
sperm quality from one donor on different days were 
similar. Due to these errors only sera with titers equal 
to or higher than 1:8 were considered to be positive. 

Tray immobilization test. As indicated in Table III, 
in the one-step assay the highest titers were found at 
high concentrations of complement and serum. The 
two-step assay revealed a distribution pattern with two 
peaks, suggestive of a competitive reaction. The sperm 
immobilization reaction could be determined better in 
the two-step assay. 

he optimal ratio of serum to complement proved to 
be 1:1 v/v. The methodologic error of this test exam- 
ined in all eight positive sera with aliquot serum sam-. 
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Fig. 3. Effect of different media used to dilute sperm in the 
agglutination reaction. 


ples and sperm samples of one donor on 1 day was less 
than 0.576 and thus is negligible. The biologic error, 
however, amounted to 28 to 3596: same serum, differ- 
ent days, different sperm donors, +29%; same serum, 
different days, same sperm donor, +28%; same serum, 
same day, different sperm donors, +35%. 

liter differences between different sperm donors 
were more or less the same as between sperm samples 
from óne donor on different days. Due to the rather 
high biologic error a serum, to be called positive, must 
show at least a positive reaction at a dilution of 1:16. 

RIE. | 

Extraction of antibodies. 

EFFECT OF DIFFERENT WASHING SOLUTIONS ON THE 
EXTENT OF IMMUNOPRECIPITATION. The heights of the 
precipitation peaks (Fig. 4) were considered in relation 
to the different applied washing solutions. In all cases a 
total 10$ spermatozoa were used and washed twice with 
different media: PBS, Baker buffer, Hank's solution, 


and distilled water. No immunoglobulins were ab- 


sorbed with distilled water. Baker buffer, Hank's solu- 


.üon, and PBS revealed no statistically significant 


heights of precipitation peaks. 

TOTAL SPERM COUNT NECESSARY FOR EXTRACTION OF 
SPERM ANTIBODIES. In five parallel determinations 100 
pl of serum samples with known sperm agglutinating 
activity were.absorbed with a total of 10°, 10, 10°, 108, 
107, 10°, and 2- 10* spermatozoa. The antibodies 
eluted were quantified by RIE. A total of 10* sper- 
matozoa was the lowest number giving a clear measur- 
able precipitation peak (Fig. 5). The best reproducibil- 
ity was found at a sperm count of 108 spermatozoa. 
Temperature for absorption. 'The incubation of sper- 
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Table III. Effect of dilution of serum or complement on the one- and two-step assay cf the micro-sperm- 


immobilization test* 


Serum dilutions 


1:128 1:64 1:256 l: 
1:64 1:64 1:256 i 
1:32 1:64 1:128 i: 
1:16 1:128 1:256 l: 
1:8 1: 128 1:256 l: 
1:4 1:256 1:256 i: 
Complement dilutions 1:1 | I:2 E: 
Serum dilutions 
1:128 1:16 1:64 I; 
1:64 1:16 ' 1:64 I: 
1:32 1:32 1:64 | 
1:16 1:32 1:64 if 
1:8 1:32 1:128 l: 
1:4 1:32 1:128 1s 
Complement dilutions ]:1 ; ee l; 


Two-step assay 


1:64 1:64 1:64 1:32 
1:64 1:64 1:128 1:64 
1:128 1:128 1:256 1:128 
1:128 1:64 1:64 1:64 
1:256- 1:64 1:64 1: 128 
1:256 1:32 1:64 1: 256 
1:10 1:20 1:50 1:100 
One-slep assay 
1:512 1:128 1:64 1:64 
1:128 1:64 1:32 1:32 
1:128 1:64 1:64 1:64 
1:64 1:64 1:32 1:32 
1:64 1:64 1:32 1:32 
1:64 1:32 1:32 1:32 
1:10 1:30 1:50 1:100 


*Titers of one sperm-immobilizing serum in relation to the amount of guinea pig complement added. In the one-step assay, 
serum, sperm, and complement were mixed. In the two-step assay sperm and serum were mixed first and complement was added 


] hour later. 


matozoa at different temperature levels (4°, 20°, and 
37^ C) for 1 hour followed by an incubation for 18 
hours at 4° C yielded the maximal amount of antibodies 
at 37° C. Applving lower temperatures for this first step 
revealed only an incomplete absorption. 

Time for absorption. 'The incubation for the first ab- 
sorption at 37* C was performed over periods of 10, 30, 
60, and 120 minutes and 4, 18, and 24 hours. The 
heights of the precipitation peaks revealed that the 
maximal amount of antibodies desorbed was reached 
after | hour. For the second absorption at 4? C absorp- 
tion times of I5, 30, and 60 minutes and 2, 4, 5, 8, and 
18 hours were compared. After absorption during the 
first 2 hours the heights of precipitation peaks in- 
creased. At 2 hours of absorption at 4° C maximal pre- 
cipitation heights were achieved. Therefore the first 
absorption at 37? C for 1 hour and the second absorp- 
tion at 4? C for 2 hours were considered to be most 
satisfactory. 

bH values for dissociation solution. 'The heights of the 
precipitation peaks for the desorbed antibodies were 
determined in five parallel tests in relation to the 
applied pH values of the dissociation solution (Fig. 6). 

Hypersaline buffers, 100 Ll, (15 gm of NaCl in 100 
ml of buffer) of different pH values were used. For pH 
values of 7.2, 6, and 5 a phosphate’ buffer (0.006M 
Sorensen buffer) and for pH values of 4.3 and 2 a 
citrate buffer (0.12M Mcllvaine buffer) was applied. 

In the range between pH 6 anc 4 more or less the 


same degree of dissociation could be found. At a pH . 


lower than 2 further dissociation took place. Testing 


* 


the purified antibodies after neutralization revealed 
that only the prcteins dissociated between pH 6 and 4 
are sperm antibodies showing an agglutinating or im- 
mobilizing activity. 

Molarity of the dissociation solution. In order to establish 
a range of molarities different amounts of NaCl (total 
molarity 0.066M, 0.152M, 0.238M, 0.409M, 0.923M, 
2.636M, and 4.346M) were added to Sorensen buffer, 
pH 5.0 (0.066M). The heights of the precipitation 
peaks of antibodies desorbed were determined in five 
parallel tests in relation to the tested molarities of the 
dissociation solution. With Sorensen buffer only, no 
dissociation resulted. An optimal dissociation took 
place at 0.238M. 

Temperature for dissociation. Dissociation was per- 
formed for 1 hour at different temperatures (4°, 20°, 
and 37° C). In five parallel tests the resulting precipita- 
tion heights were related to the applied temperatures. 
Although only minor differences were found, 37? C 
seems to be the best temperature for dissociation. 

Time for dissociation. At 37? C dissociation was per- 
formed at different times (10, 15, and 30 minutes and 
1, 2, 4, 10, and 24 hours). The heights of the precipita- 
tion peaks in five parallel tests were related to the time 
of dissociation. After 30 minutes dissociation had 
reached its maximum. One hour, however, was used 
for technical reasons in our routine tests. 

Recovery rate. 1n order to determine the recovery rate 
of the extracted antibody complex after dissociation 
the supernate was neutralized to pH 7.2 with 0.1 


© NaHCO; in five parallel assays. Then 100 ul of serum 
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; 
without sperm antibodies were added and the puri- . 


fication procedure was repeated. The second su- 
pernate was again determined immunoelectrophoreti- 
cally. For agglutinating sera a recovery rate of 91. de t 
1.7% could be obtained. 

Immunoelectrophoresis of extracted sperm antibodies buffer 
system applied in immunoelectrophoresis. Electrophoresis 


was performed with different buffer systems (Fig. 7).. 


(Tris-HCl, ph 9.0; Tris-EDTA, pH 8.9; Tris-citrate, ' 


pH 9.4; glycin-NaOH, pH 9.4) for 1 hour’at 8 v/cm 
applying 1 ul of IgM and IgA standard immunoglobu- 
lins as reference immunoglobulins. The heights of the 


resulting ‘precipitation peaks in each buffer system: 


were determined and related to the antibody concen- . 


trations. For IgA and IgM Tris-citrate buffer (pH 9.4) 


revealed the highest values in the dose-response curve. 
Therefore this buffer was used in the following ex- 
periments. - 

Time for immunoelectrophoresis. Yn Tris-citrate buffer, 
pH 9.4, immunoelectrophoresis (Fig.-8) of standard 
IgM and IgA was performed in five parallel determi- 


nations. Three dilution steps were applied and three 
time intervals (1, 2, and 4 hours) tested. For each inter- - 


val the heights of the precipitation peaks in relation to 
the antibody concentration were determined. At 4 


v/cm for 4 hours the best linearity of the dose- -response ' 


curve as well as the peaks resulted. 
Calibration curve for IgA, IgM, and IgG.. In seven or 
eight dilution steps the heights of the precipitation 


peaks for standard immunoglobulins A, M, and G were , 


4 


x 


‘determined in five parallel tests (IgA, 50 IU/ml = 
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Fig. 5. Effect of total sperm count on heights of precipitation 


` peaks in immunoelectrophoresis of agglutinating sperm-anti- 


bodies desorbed. Mean values and standard deviations from 


. five parallel determinations. 


es 


heights of 
precipitation 


(mmj 20 





' Fig. 6. Effect of the pH of the dissociation solution in cleaving 


the sperm-antibody complex revealed in the heights of im- 
munoprecipitation in immunoelectrophoresis of sperm-ag- 


: glutinating antibodies desorbed. Dissociation for 60 minutes 


at 37* C. Mean value and standard deviations from five paral- | 
lel determinations. 


0.84 
mg/ml; IgM, 400 IU/ml = 8.5. mg/ml; IgG, 22 IU/ 
ml = 191 mg/ml; Behring-Werke, Marburg, Germany) 
(Figs. 9 to 11). The calibration curves of IgA and IgM 
cross the zero point, enabling the migration of rabbit 


~ antibodies versus antihuman serum to be'selected. The 
. calibration curve for FgA is linear up to a concentration 


of 1 mg/ml only. Higher concentrations should be di- 


‘luted beforehand. The accuracy is sufficient. : 
. The calibration curve for IgG can be used only for a 


semiquantitative determination (migration to cathode). 


Since it is known that IgG, due to its electrophoretic 
heterogenicity, reveals similar inappropriate results in 
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Fig. 7. Comparison of different buffer systems for the separation of IzM and IgA antibodies mea- 
sured by the resulting heights of immunoprecipitates in immunoelectrophoresis of standard immu- 
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Fig. 8. Effect of different separation times in the immunoelectrophoresis of IgM and IgA antibodies 
on the immunoprecipitation heights and concentration of standard immunoglobulins (IgM and IgA 


in Tris-citrate buffer). 


other buffer systems, a derivation, e.g., by carbamyla- 
tion," should be performed. 

Methodologic and biologic errors. Three sera were 
extracted with spermatozoa from four different do- 
nors. Then the sperm samples of one donor were used 
on 4 different days, sperm samples of a second donor 


4 


on 3 different days, and sperm of the others for 1 day 
only. All determinations were performed in five paral- 
lel tests. The methodologic errors were negligible, The 
biologic error (same serum, same sperm donor, sam- 
ples of different days) was +7.1%. It was more or less 
. equal to the error after using the same serum and 
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concentration. 
'. {mg IgA/ml) 


Fig. 9. Calibration curve for the immunoelectrophoresis of 
IgA antibodies. Heights of immunoprecipitates in the immu- 
noelectrophoresis of standard IgA in relation to the concen- 
tration. Mean values and standard deviations from five paral- 
lel determinations. 


sperm samples of different donors (57.996) on the 
same ay l 


Comment 


In sperm antibody work it is evident that there is an 
urgent need for standardization of techniques in, order 
to compare results cited in the literature. 9: 11713, 16, 18, 19 
The sensitivity of themicro-sperm-agglutination meth- 
od on tissue culture’ plates'* and its reproducibility 
seem to be better in this series than with the Franklin 
and Dukes test as found by the authors? previously. 

Small amounts of sperm antibodies, however, can be 
determined only by immunoelectrophoresis and the 
determination following an antibody extraction allows 


_the amount and character of the sperm specific an- 


tibodies to be determined but does not reveal their. 


biologic effect. Traces of other sérum proteins and 
immunoglobulins are also eluted with. the extraction 


technique, thus preventing the desired quantitation of . 


sperm antibodies with this method.. 
The methodologic error for the micro-sperm- ag- 


glutination and immobilization tests as well as for the . | 


immunoelectrophoretic determination is reasonably 


small and only in the immunoelectrophoretic determi- - 
nation of IgG was the linearity of the calibration curves - 


not sufficient. The fact that IgA antibodies were de- 


tected only in cervical mucus but never in.serum agrees. 
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Fig.-10. Calibration curve for the immunoelectrophoresis of 
IgM antibodies. Heights of immunoprecipitates in the immu- 
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tration. Mean values and standard deviations from five paral- 
lel determinations. 
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IgG antibcdies. Heights of immunoprecipitates in the immu- 
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terminations. Regression line (9576 confidence level) from the 
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well with the results of Hulka and Omran,”! who de- 


tected secretory IgA in the mucus membranes of the ` 


cervix. 


error due to variation in sperm quality even from 
identical donors on different days. To use one or a few 


one donor on different days differ widely. To over- 


come this all tests were run in parallel. A known posi- 
tive and a known negative serum were always carried ` 


along and before assay the sperm material used was 
normed and characterized. Sperm motility, cell concen- 
tration, and morphology, as well as the absence of cell 


The greatest error in the methods is the biologic :: 


. Sperm donors with known good-quality sperm, as indi- i 
cated by Friberg.'* seemed to bring no improvement in . 
the test results because the reactions of ejaculates from | 
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detritus and foreign cells, were used as measures of 


this. Seminal plasma was not considered in the present 


- study but investigation of its chemical characterization 


is urgently required, as its composition is closely linked 


to sperm motility? The methodologic errors in this- 


series were small and the biologic errors tolerable; the 


' reproducibility and sensitivity of the sperm agglutina- 


tion test were much better than using the sperm im- 
mobilization techniques.: However, clinical correlation 


of these results needs to be explored farther in a large 


screening study. 


We thank Ulla hanmi Diekmann, Renate Wittig, 


and E. Bertling for téchnical assistance and R. F. Harri- 


son for help with zhe English text. 
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High-power-density carbon dioxide laser therapy for 


early cervical neoplasia 


MICHAEL: S. BAGGISH,; M.D., F£,A.C.O.G., F.A.C.S. 


Hartford, Connecticut 


A total of 115 women with various grades of CIN were treated with high-power-density, continuous 
time mode CO, laser beams. During the 2-year follow-up period, residual tumor was noted in 4.34% 
of the treated cases. Detailed observations of the rapid healing of tissues after laser exposure were 
carried out in 50 women who were colposcoped every other day for 4 weeks. The CO, laser is an 
acceptable instrument for use in treating early gynecologic malignancy, with its principal advantage 
being the precision with which it destroys tissue. (AM. J. OBSTET. GYNECOL. 136:117, 1980.) 


IHE CARBON DIOXIDE laser has recently become 
available to the gynecologist as a modality for the 
treatment of early cervical neoplasia." ? The laser, 
theoretically, would offer the ultimate contrivance for 
conservative management, since its precision may be 
measured in millimeters, both in depth and surface 
area of tissue destruction. 

A substantial literature has been published detailing 
the laser application not only to gynecology?-5 but also 
in general surgery,” * otolaryngology,’ and plastic 
surgery.!? 

In general, results with the CO, laser in medicine 
have been favorable.'^* However, a recent report sug- 
gested marginal application for gynecologic neopla- 
sia.'' Specifically, the latter study cited a 10% treatment 
failure rate for cervical intraepithelial neoplasia (CIN). 
The study of Stafl, Wilkinson, and Mattingly," as well 
as the majority of earlier trials, utilized low-power den- 
sities with resultant superficial tissue destruction. The 
present communication reports the application of ag- 
gressive, high-power density laser beam therapy (levels 
at approximately 1,000 watts per square centimeter per 
second) to eradicate cervical neoplasms. A compre- 
hensive review detailing the invention and early devel- 
opment of the laser has been published by Carroll." 


The medical uses of the carbon dioxide laser have 
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likewise been thoroughly covered in Verschueren's'? 
monograph. 


Material and methods 


The Coherent Radiation model 400 CO, surgical 
laser was operated at the infra-red (invisible) wave- 
length of 10.6 um. The laser functioned surgically by 
vaporizing tissue because the light beam was strongly 
absorbed in living tissues. The gaseous mixture of 4.5% 
CO», 13.5% nitrogen, and 82% helium was excited by 
high-energy electrical discharges and produced the 
laser emission. This beam was absorbed by the cells and 
rapidly raised tissue fluid temperature to 100? C., caus- 
ing the fluids to boil and vaporize. The laser power was 
continuously adjustable from 0 to 25 watts of output 
power whose power densities at the tissue site ranged 
from 0 to 1111 watts/cm?/sec. 

A helium neon laser with a visible red aiming beam 
operated coincident with the CO; laser beam and pro- 
vided a visual target at the treatment site. The CO, 
laser light was focused at 300 mm (the colposcope ob- 
jective) through its own optical system and delivered a 
treatment spot approximately 1.5 mm in diameter. 
Time exposures of 0.1, 0.2, 0.5, 1 sec, and continuous 
were available on the equipment used. The exposure 
was initiated with a foot switch. The laser head attached 
directly to a Zeiss colposcope (OPM1-1). The lasers 
(CO; and HeNe) were prefocused to be parfocal with 
the colposcope. All laser treatments were carried out 
under direct colposcopic vision, and the laser beam was 
directed by a micromanipulator situated within the 
laser head. 

Safety for both patient and operator were of the 
highest priority in this investigation. In order to oper- 
ate the laser equipment certain key steps had to be 
methodically instigated. First, a master on/off circuit 
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Fig. l. 4, CIN III lesion at 5:00 o'clock position is evaporated. Power density 978 watts/cme. 
B, Completion of laser treatment of the abnormal transformation zone. Note sharp inferior margin 
and absence of bleeding. C, Cervix completely healed at 3 weck examination. 


breaker switch turned the power system on and off. 
Second, a red/off-green/ready button had to be de- 
pressed to turn on both the CO, and the HeNe lasers. 
Third, a manual safety shutter located on the laser 
head was opened in order to permit the laser beam to 
reach the operating site. Fourth, a foot switch was acti- 
vated to finally initiate the beam. All manipulating cot- 
ton swabs were doused in water so that absorbed laser 
beams would be dissipated by the moisture. The 


water-soaked cotton obviously avoided the hazard of 


flammable ignition as well as reflective damage to tissue 
other than that targeted for treatment. 

A total of 115 patients with CIN proved by colpos- 
copically directed biopsy were treated with the CO, 
laser. The ages of the women in this series ranged from 
18 to 82 years; 101 patients were white and 14 were 
black. The first 50 cases were followed on an every- 
other-day basis for 4 weeks to observe healing of the 
cervix. Subsequently the remaining women returned at 
3 weeks and 6 weeks for a postlaser examination, and 
then every 6 months. Cytologic and colposcopic exami- 
nations were performed at follow-up visits, and if per- 
sistent atypia were found, retreatment was initiated. 


The longest period of follow-up was 2 years; the 


shortest period was 8 months. All therapy was random 
insofar as the phase of the menstrual cycle was con- 
cerned. 

Laser therapy was administered at power densities 
ranging from 888 to 1,111 watts/cm?*/sec. Initially such 
treatments were performed at preset time intervals, 
e.g., 0.2 or 0.5 sec. Experience has shown that, in order 
to obtain greater depths of destruction, continuous 
time modes were the most favorable (Fig. 1). The latter 
treatment schedule was utilized for all but 15 cases in 
this cervical neoplasia series. Water vapor (smoke) was 
removed by a continuous suction which was attached to 
the speculum. For treatment of cervical and vaginal 
lesions no analgesics or anesthetics were required. 

The use of a microvideo (Circon) TV monitor al- 
lowed the patient to observe therapy and served as a 
teaching aid for physicians. The TV system and the 
wearing of ordinary eyeglasses obviated the risk of 
reflective beam corneal injuries to observers. 


Results 


* 
Calibration. Prior to beginning laser therapy, the 
instrument was calibrated in cervical tissue with the use 
of hysterectomy specimens. Various power settings 
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. Fig. 2. Section through the ectocervix. The epithelium has been evaporated down to the stroma. 
Sharp demarcation between the laser lesion and uninjured epithelium is seen. (x75.) 


were tested at 0.1, 0.2, 0.5, and 1 sec intervals and at 
continuous time mode. The cervices were cut and 
blocked in the fashion of a conization specimen and 
scrutinized for depth of destruction. The continuous 
üme mode with power densities 978 to 1,956 watts/cm? 
gave the best results, with approximately 4 to 5 mm 
depth destruction. The latter was measured from the 
PAS-positive basement membrane into the cervical 
stroma by microcalipers. Exposure at lower power 
densities, e.g., 97.8 watts/cm?, resulted in only a por- 
tion of the epithelium being destroyed (Fig. 2). Early in 
our evaluation of the laser we found that compulsive 
destruction of projecting crowns of tissue must be car- 
ried out if persistence of abnormality was to be 
avoided. 

Histologic change. The changes produced in cervi- 
cal tissue were in part due to dissipation of heat. The 
epithelium was evaporated and disappeared (Fig. 3). 
The typical laser lesion was “V” shaped in this study. 
There was a fixed zone of stromal necrosis seen on 
acutely removed specimens which measured 70 to 80 y. 
Destruction of tissue varied with power density. The 
avepage power density in the focus of a laser having a 
constant delivery power was determined by the spot 
size (Table I). The smaller the spot, the higher the 


Table I. Lens distance and spot size of CO, laser 


Distance (mm) | Diameter spot (mm) 


200 l 
300 1.5 
400 2 





versely proportional to the focal length of the lens. 
Only the tissue at the focal point of the CO, laser beam 
was vaporized. By utilizing high-power density, the 
time of exposure could be shortened and thermal 
damage to adjoining tissue margins reduced. A defo- 
cused beam reduced power density resulting in slow 
rather than rapid elevation of temperature. This 
caused gradual fluid vaporization, tissue dehydration, 
and a carbonized state. 

For the treatment of cervical neoplasia, stromal de- 
struction greater than 4.0 mm depth was required to 
eliminate involved endocervical glands. In this series, 
epithelium immediately adjacent to the laser lesion was 
remarkably well preserved and did not show the dis- 
tortion typically associated with electrocautery or cryo- 
surgery induced injuries (Figs. 4 and 5). The stroma 
neighboring the necrotic zone appeared likewise bland, 
showing a minimal inflammatory response. Low-power 


power density. Similarly the power at the spot was in-, density, intermittent exposure incompletely destroyed 
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Fig. 3. Periodic acid—Schiff (PAS)-stained section at the squamocolumnar junction. A typical “V"- 
shaped lesion extends deeply into the stroma. Note the fixed zone of stromal necrosis. (X 100.) 


Table II. Cervical in situ neoplasia treated with CO, 


laser 












Cured 
treatment 1 


Cured 
treatment 3 


Cured 
treatment 2 





Grade Total 





CIN I 25 20 5 -— 
CIN II 43 30 9 2e 
CIN III 47 32 6 67 





*Two persisted. 
+Three persisted. 


the epithelium, leaving the basal layers free to prolif- 
erate new generations of abnormal cells (Fig. 6). Pres- 
ervation of a clearly visible squamocolumnar junction 
has consistently been an accrued advantage of laser 
therapy. 

Healing. Fifty cases were followed on an every- 
other-day basis in order to critically observe cervical 
healing. 

During the first 48 hours maximal sloughing of ne- 
crotic tissue occurred. The treated cervical tissue was 
firey red and from this same area a moderate leukor- 
rhea emanated. In 10% of the patients, spotty bleeding 
accompanied the sloughing. No patient in the series 
had substantial bleeding, i.e., requiring suture or pack- 


ing. At 96 hours, the discharge peaked and began to 
recede. At 144 hours the treated zone was a sharply 
circumscribed shallow red depression covered with yel- 
low fibrin. Surrounding margins remained surprisingly 
pink. The absence of hyperemic vessels was notewor- 
thy. By 7 days, the discharge had stopped. On the tenth 
day a cloudy veil of squamous metaplasia was first 
identified and by the fourteenth day, the entire de- 
pression was fully covered with young squamous cells. 
Simply touching this area with a cotton-tipped applica- 
tor resulted in rubbing away the new epithelium. The 
next 7 days revealed remarkable proliferation of the 
epithelium such that healing was substantially finished 
within 3 weeks. At 4 weeks the cervix was so completely 
healed that one could not identify the treatment site 
had it not been previously mapped out. Symptomatical- 
ly the patients dated the presence of discharge to the 
first week. Thereafter virtually no symptomatic dis- 
charge was reported. Similarly no bleeding occurred 
after the first week. All patients were advised to avoid 
sexual relations for 2 weeks. 

Clinical. Early in the laser program, only small areas 
were treated at each session in order to avoid scarring, 
especially in the DES-exposed women. With sub- 
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Fig. 4. Section at the squamocolumnar junction. The laser lesion (22 watts x 2 seconds) extends 5 
mm to destroy even remote endocervical glands. (x 100.) 


sequent experience it was found that laser treatment 
did not cause scarring, adhesions, or stenosis, and 
therefore, extensive lesions could be evaporated at a 
single sitting. Similarly, if the operator was patient and 
allowed heat buildup in the tissues to dissipate, the 
therapy was associated with little discomfort. The sen- 
sations described by patients to high-power density 
laser beam therapy were a pinching sensation, a feeling 
of heat, or a cramping sensation. The nurse prac- 
ütioner, during a pretreatment conference with the 
patient, described the water vapor (smoke) which emit- 
ted from the vagina. Patients found the latter frighten- 
ing if unprepared. Utilization of a suction to remove 
this vapor shortened the time for treatment and di- 
minished the bad odor. 


Persistent lesions were identified early during the 
follow-up period, usually at the 3 or 4 week visit. Re- 
treatment was carried out with at least a 2 mm circum- 
ferential margin of evaporation. Table II shows the 
distribution of our cases according to the severity of the 


lesion. The over-all failure rate was five cases out of 


115, or 4.34%. In the mild dysplasia (CIN I) group no 
patient required more than two laser sessions for cure. 
In the moderate dysplasia group nine patients required 
two treatments and two patients required a third ses- 
sion. Among the CIN III patients, 12 patients required 
more than one treatment. The largest number of per- 
sistent lesions occurred early in the series when the 
peripheral extent of treatment was limited as well as 
the depth of destruction. The early cautious treatment 
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Fig. 5. Section same as Fig. 4. Adjacent epithelium to the laser injury shows remarkably well-pre- 


served cells. (x 250.) 









Lesion 


In situ neoplasia 15 
Adenosis with abnormal vascularity 105 


schedule might be justified because of inexperience as- 
sociated with a new technique. 

Fifteen patients with intraepithelial neoplasia were 
daughters of women who received prenatal DES. Table 
III illustrates the distribution of this subgroup. Among 
the DES-exposed women, the lesions were most preva- 
lent on the cervix or at the cervical-vaginal junction 
located at the base of vaginal ridges or cervical hoods. 


successful therapy 


Table III. Results of laser treatment in DES daughters (120 cases) 












Recurrence 
within 2 yr 


First course Repeat laser 


course 








13 2 (13%) 0 
88 17 (1696) 0 


The laser proved especially applicable for the treat- 
ment of posterior forniceal lesions which would have 
been difficult to treat by conventional methods. Acces- 
sibility or the ability to selectively treat small, difficult- 
to-manipulate foci of disease was a principal advantage 
of the laser compared to other therapeutic modaliues. 
The bloodless field was also of great benefit and en- 
abled the operator to pinpoint abnormalities without 
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Fig. 6. Section through the cervix. Only the upper portions of the epithelium were vaporized. The 
basal layers will quickly regenerate the destroyed cells. (x 250.) 


impedance. Since the laser contacted only tissue to be 
treated and since bacteria were destroyed by the high 
temperature of the beam, it was an ideal technique for 
treating infected lesions. Pain was minimal or nonexis- 
tent after laser treatments. 

Initially we did not treat pregnant patients. Recently 
this policy was altered such that the laser is now used 
for such lesions as vulvar, vaginal, and cervical herpes 
and condyloma acuminatum. 


Comment 


The CO, laser is the newest technique currently 
available for the treatment of early vaginal and cervical 
neoplasia. To date it represents the hallmark in conser- 


vatism among the methods for treating gynecologic 
. 


malignancy. This precise technique limits therapy to 
diseased tissue while preserving, virtually unaffected, 
neighboring normal cells. The question which arises is; 
how does laser therapy compare with other current 
conservative therapeutic schedules? 

Conization of the cervix requires removal of large 
amounts of both Al- 
though this procedure offers the advantage of copious 


normal and abnormal tissue. 


tissue for diagnosis, and certainly is the best method for 
orientation of sections, it has several disadvantages. 
Cold conization requires hospitalization and usually a 
general anesthetic. The risks of hemorrhage, infection, 
and secondary infertility are serious drawbacks.'* '° 
Several studies have reported that the presence of re- 
sidual neoplasia following cone ranges from 17 to 
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58%.'*'*§ An excellent long-term study has shown that 
invasive carcinoma may still occur in a small but 
disturbing number of women after therapeutic con- 
ization. '? : 

Electrocoagulation leads to massive destruction of 
normal and abnormal tissue. Necrosis is extensive, with 
great sloughing of tissue and extensive vascular injury. 
Chanen and Hollyock?? utilized the electric diathermy 
needle and ball to destroy various lesions ranging from 
mild atypia to intraepithelial carcinoma. Their tech- 
nique requires general anesthesia, which alone carries a 
mortality rate of 1 per 1,000. Further, hemorrhagic 
complications requiring blood transfusion exceed the 
mortality and morbidity rates of the disease under 
treatment. 

Cryosurgery has been extensively used for the 
treatment of epidermoid atypias and carcinomas lo- 
cated in the cervix. This technique produces unselected 
destruction of large volumes of normal tissue. Patients 
may remain symptomatic for up to 2 months following 
treatment. Frequently the squamocolumnar transfor- 


mation zone is relocated into the canal out of sight of 


the colposcopist. The failure rate or persistence for 
significant atypias, i.e., CIN II and CIN III, is exces- 
sively high, ranging from 18 to 30%. * The tech- 
nique also may be associated with major hazards for the 


patient if scrupulous maintenance procedures are not 
followed. 
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An early appraisal of the laser for cervical and vagi- 
nal neoplasia reported equivocal results, especially for 
the treatment of cervical disease.'' In the initial phases 
of our use, the results were likewise disappointing. The 
common denominator insofar as persistent neoplasia is 
concerned relates to instrument use. Laser therapy at 
low-power density results in inadequate destruction of 
the neoplastic tissue and resultant regrowth. High- 
power density continuous time mode usage has pro- 
duced greater than 90% cures in this and other series.’ 

Finally, a word of caution. If the CO, laser is to be 
effectively and safely used in gynecology, requisites for 
its use must be strictly categorized. (1) Only a 
gynecologist trained in advanced colposcopy and gyne- 
cologic pathology with many years of experience in 
performing diagnostic colposcopy should perform 
end-stage laser therapy. (2) Only a skilled surgeon 
should attempt to use this precise instrument. (3) Un- 
less careful, meticulous attention is paid to detail, laser 
accidents and complications can and will happen. 

This investigation must be viewed as a preliminary 
report, since the follow-up period for our cases is short 
(2 years). The initial successes for high-power density 
laser treatment of CIN are encouraging. However, 
only long-term follow-up studies will determine the ul- 
timate value of the CO, laser in gynecology. | 
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Leukocyte migration enhancement as an indicator of 


immunologic enhancement 


II. Malignancy 
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THOMAS D. KERENYI, M.D. 
SAUL B. GUSBERG, M.D. 
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Leukocyte migration studies were performed on 19 cancer patients and 24 control subjects. Amniotic 
fluid (AF) as well as autologous plasma (PL) were investigated. No difference in the migration 
pattern between patients and control subjects was observed with AF, but cancer patients showed 
significant leukocyte migration enhancement (LME) with PL when compared to control subjects 

(p < 0.04). Among 18 cancer patients with persistent disease only three did not show significant 
LME. All three represented specifically immunodepressed states. None of the untreated group of 
cancer patients failed to show LME with autologous PL. It is concluded that, as in pregnancy, an 
immunologic active factor is present in PL of cancer patients which induces a specific subpopulation 
of leukocytes and thereby LME. The possible mechanism of activation is briefly discussed. Through 
the detection of LME leukocyte migration may become of importance for the early detection of 
malignancy and monitoring of treatment success. (AM. J. OBSTET. GYNECOL. 136:126, 1980.) 


WE suggested a correlation between the in vitro phe- 
nomenon of leukocyte migration enhancement (LME) 
and the presence of immunologic active factors in pre- 
vious reports." * Such an association was first noted 
with amniotic fluid (AF)' and later expectantly con- 
firmed with pregnancy plasma (PL). Other inves- 
tigators recently reported the presence of suppressor 
Iymphocytes in fetal cord blood which were shown to 
have immunosuppressive activity on maternal lympho- 
cytes.? It occurred by the passage of immunologic ac- 
tive substances through the placenta into the fetal 
compartments.” * Such immunologically active factors 
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have been described in pregnancy and were suggested 
to be either blocking antibodies’ or antigen-antibody 
complexes.’ 

Similar mechanisms of immunologic blockage in ma- 
lignant tumor systems have been recognized in increas- 
ing numbers.™ '® Those and other common denomina- 
tors of pregnancy and malignancy were recently 
extensively reviewed.* The obvious similarities in the 
nonrejection of pregnancy and malignancy led us to 
believe that, if our concept of LME was correct, an iden- 
tical phenomenon of LME with malignancy PL should 
be observed as had been seen in conjunction with 
pregnancy PL.'~ It is the purpose of this study to in- 
vestigate this theoretic concept. 

The embryogenization of tissue is a well-recognized 
event in the development of malignancy.* The reoc- 
currence of embryogenic antigens represents one of 
the most significant elements within this process.''^ * 
AF, as a pool of embryogenic antigens as well as possi- 
ble antibodies against the same,' seemed ideally sfited 
as control fluid to malignancy PL. Most cancer as well 
as control patients were therefore investigated with AF 


* as well as PL. 
e 
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Materials and methods 


Nineteen tumor patients and 24 control patients 
were included in the study. Eighteen of the tumor pa- 
tients were female and only one was male, while five of 
the control patients were males and the rest were fe- 
males. Twelve of the tumor patients were investigated 
with AF and 19 with PL. Twenty-four of the control 
subjects were challenged with AF and 15 with plasma 
(Fig. 1). AF represented homologous AF-pool as previ- 
ously described’ and PL was autologous. AF-pool as 
well as PL was processed as previously communicated.” 
The leukocyte migration assay was performed accord- 
ing to the method of Soborg and Bendixen'’ with 
minor modifications.? Each experiment consisted of 
four duplicates, which were averaged to obtain the 
mean area of migration (MA). The migration index 
(MI) was calculated as: 


MI area of migration with AF/PL x 100. 


~ area of migration with medium 


An MI of above 100 thus indicated LME while a MI 
below 100 represented leukocyte migration inhibition 
(LMI). 

Informed consent was obtained from all participants 
in this study in accordance with the requirements of the 
Research Committee of the Mount Sinai School of 
Medicine. 

Statistical evaluation of the data was performed by 
the Department of Biostatistics of our institution. 
Statistical methods which were utilized included the 
analysis of variance between groups, Student t test, and 
the Scheffe procedure at the 0.05 level. 


Results 


The results of the present study confirmed the 
theoretic concept of LME which was described before. 
PL of cancer patients caused significant LME when 
compared to the one obtained with control PL (p < 
0.04). No significant difference in the migration pat- 
tern of leukocytes was observed between cancer and 
control patients when AF was tested. 

Fig. 1 represents a scattergram of migration indices 
for all performed experiments. Table I shows the mean 
migration indices for the different groups and their 
significance of variance by "t" test. 

In single instances cancer patients were additionally 
tested against homologous tumor homogenate. These 
extracts were processed as previously described.'* '? 
LMI was seen in the majority of such experiments, rep- 
resenting hypersensitivity of immunocompetent leuko- 
cyteseagainst their tumor. In only one case of ovarian 
carcinoma was LME noticed not only with autologous 
PL but with homologous tumor homogenate as well 


(Fig. 2). 
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Fig. 1. Leukocyte migration with AF and PL in cancer and 
control patients. The horizontal bars represent mean values + 
l standard deviation. The shaded area represents 25% LMI 
and LME, generally considered to represent significance in 
the migration assay." Statistical analysis by "t" test. 


Table I. Leukocyte migration with AF and PL in 
cancer and control patients 


No. of 
Patients MI + SD cases T test 


LM-AF Cancer 105.0 + 50.6 12 NS 
Control 90.7 + 29.0 24 
LM-PL Cancer 180.7 + 86.4 19 
oara 574 1g P 994 


Control 


Clinical data on all of the tumor patients are pre- 
sented in Tables II to V. As can be seen in Table II all 
patients with ovarian carcinoma showed significant 
LME with PL, one out of three tested patients showed 
significant LME with AF, and one out of two showed 
either LMI or LME with tumor homogenate. For single 
cases LMI or LME of 2596 may be considered sig- 
nificant." 

Six patients with FIGO stage 1 endometrial carci- 
noma were evaluated (Table III). Three of those 
showed significant LME with PL, two clinically very 
similar cases showed minimal LME only, and one pa- 


tient with obviously adequate radiation treatment 


showed strong LMI. The same patient expressed sig- 
nificant LMI with AF as well, while only one out of two 
patients with significant LME with PL showed a similar 
pattern with AF. One patient with minimal LME with 
PL showed significant LME with AF. 
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Fig. 2. Leukocyte migration in four patients who were tested with tumor homogenate in addition to 
AF and/or PL. The three patients on the left of the diagram represent the "usual" migration pattern: 
LME with autologous PL, no LME or LMI with AF, and LMI with tumor homogenate (homologous). 
The case of ovarian carcinoma shows LME with tumor homogenate as well. For explanation see text. 


The solid lines represent the migration area (MA) and the interrupted lines the migration index 
(MI). 


Table II. Clinical data ovarian carcinoma 






Migration index 





History and treatment 


l 1976 FIGO stage 4; S/P subtotal hysterectomy, BSO; S/P chemother- 194,0 95,2 
apy; terminal state 

2 1976 FIGO stage 1; S/P TAH, BSO; vaginal vault recurrence; on 182,0 80,8 
chemotherapy 

3 1977 FIGO stage 3; S/P subtotal hysterectomy, BSO, debulking; on 346,0 150,0 
chemotherapy 

4 1977 FIGO stage 3; S/P TAH, BSO, debulking; S/P chemotherapy; 127,0 150,0 


1/77 2nd look laparoscopy with biopsy-proved persistent dis- 
ease; on chemotherapy 

5 1975 FIGO stage 4; S/P omentectomy, oophorectomy; on chemo- 359,5 67,8 
therapy; terminal state 


aaa 


Abbreviations: TAH: Total abdominal hysterectomy; BSO: bilateral salpingo-oophorectomy; S/P: status post. 


Three patients with untreated cervical squamous cell AF gave a neutral reaction in two of those and sig- 
carcinoma of the cervix showed an almost equal nificant LMI with osteogenic sarcoma. One case of 
amount of LME with PL (Table IV). Migration with AF breast carcinoma was investigated with tumor homog- 
and tumor homogenate was investigated in one case enate and resulted in significant LMI. 
only and showed LMI for both. An analysis of covariance for protein concentrations 

Table V presents miscellaneous other tumors includ- of AF and PL samples excluded the possibility of an 
ing two metastatic breast carcinomas, a squamous cell unspecific protein effect as the underlying cause for 
carcinoma of the vulva, an adenocarcinoma of the LME. 
colon, and an osteogenic sarcoma in the only male pa- 
tient among this group of cancer patients. In addition a Comment 
benign vulvar lesion is included (lichen sclerosus et In concordance with our theoretic concept of LME 
atrophicus), which was prospectively investigated to- an identical migration pattern with cancer PL was ob- 
gether with the case of invasive carcinoma of the vulva served as has been reported with pregnancy PL ear- 
and demonstrated significant LMI with PL. A molar lier.'~? Since our initial observation on the enhancing 
pregnancy in a 12-year-old girl was investigated prior effect of AF on pregnancy leukocytes it has been postu- 
to evacuation of the uterus and showed LMI with PL as lated that an immunoactive factor was responsible for 
well as AF. Among five other malignancies four sig- this migration effect. Early results indicated a non- 


nificant and one minimal case of LME were observed.  * specific enhancing effect of AF factor on pregnancy as 
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Table III. Clinical data endometrial adenocarcinoma 












Case no. Diagnosis 


History and treatment 


Leukocyte migration enhancement. || 129 


Migration index 








l 1978 FIGO stage 1-A; untreated 138,4 

2 1977 FIGO stage 1-B; S/P internal and external radiation; S/P TAH, 
BSO; localized vault recurrence . 

3 1976 FIGO stage 1-B; S/P C-packing; S/P TAH, BSO; peritoneal 118,0 
recurrence, ascites 

4 1975 FIGO stage 1-B; S/P internal and external radiation; S/P TAH, 116,0 148,3 
BSO; recurrent disease with peritoneal spread, ascites 

5 1978 FIGO stage 1-B; S/P 1,000 rad by Betadron, Pelvic Brick; in 126,0 95,1 
midst of treatment 

6 1978 FIGO stage 1-B; S/P C-packing (one month); no residual dis- 27,8 51,4 


ease in TAH, BSO-specimen on following day 


well as nonpregnancy leukocytes.' Later it was shown 
that this enhancing effect of the immunologic active 
factor of pregnancy was specific to pregnancy leuko- 
cytes.” We therefore concluded that it was unlikely to 
assume a direct blocking activity of the LME-causing 
factor on immunocytes.? Such a mechanism should 
work rather indiscriminately, for example by coating 
leukocyte surface and/or saturation of surface recep- 
tors. It seems more probable to assume a more selective 
mechanism which allows activation of a very specific 
subpopulation of immunocytes only, thereby giving 
specificity to the mechanism of LME in relationship to a 
specific antigen stimulation as well as antibody forma- 
tion. The activation of a suppressor cell population, a 
rather recent concept in pregnancy immunology,’ has 
received increasing attention in a variety of tumor sys- 
tems." 

We presently believe that the observation of LME 
represents, at least in part, the activation of such a sup- 
pressor cell population. Additional evidence for the 
presence of a specific leukocyte factor which needs ac- 
tivation may be derived from the present study: AF 
which caused LME with pregnancy leukocytes had no 
enhancing effect on tumor leukocytes. It thus can be 
concluded that AF does not contain the specific immu- 
nologic factor which is able to induce LME in tumors. 
We will present evidence in the following communica- 
tion that the inducing factor in AF, pregnancy PL as 
well as tumor PL, is represented by an immunoglobulin 
(IgG) and not by immune complexes (antigen-anti- 
body). From the present study it becomes obvious that 
specific antigens induce specific IgG fractions which in 
term induce only a very selected subpopulation of leu- 
kocytes. It is presently still unknown by which mecha- 
nism LME is produced by those cells. As mentioned 
earlier, suppressor cell activity, as already demon- 
strated in fetal cord blood, may represent such a 


mechanism. Although no suppressor cell activity dur- « 


Table IV. Clinical data squamous cell carcinoma 
of the cervix 







Migration index 









History 
and treatment 





Diagnosis 


l 1978 FIGO stage 1-B; 212,0 72,5 
untreated 

2 1978 FIGO stage 1-B; 176,0 64,6 
untreated 

3 1978 FIGO stage 2-B; 176,0 
untreated 


ing pregnancy could be detected in one previous 
study,'® studies are presently underway in our labora- 
tory to demonstrate a possible suppressor cell effect in 
the mechanism of LME. 

An interesting observation was the LME with AF ob- 
served in three cancer patients (Fig. 1). Although the 
group of cancer patients as a whole showed no LME, 
one tested ovarian carcinoma (Table II) and two en- 
dometrial carcinomas (Table III) showed LME with 
AF. It is tempting to speculate that those tumors repre- 
sented highly embryogenated tissue with a high con- 
tent of embryogenic antigens. These antigens would 
therefore induce a similar or identical antibody frac- 
tion as is induced in pregnancy and therefore a similar 
subpopulation of suppressor cells. As a consequence 
AF causes LME in these cancer patients in a very simi- 
lar way as in pregnancy. LMI with AF, on the other 
hand, would represent the recognition (hypersensitivi- 
ty) of embryogenic antigen by the patient's leukocytes 
and would thereby represent immunocompetence and 
lack of immunoglobulin. Interestingly enough, we ob- 
served this pattern in one case of molar pregnancy 
(Table V), an obviously cured endometrial carcinoma 
(Table III) (where LMI might have been medication 
induced), an untreated FIGO stage 1-B cervix carci- 
noma (Table IV), and a terminal FIGO stage 4 ovarian 
carcinoma on chemotherapy (Table II). 
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Table V. Clinical data of miscellaneous neoplasias 









Diagnosis 





History and treatment 
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Migration index 





l 1978 Ascites with positive cell block as presenting feature; diagnosis 134,4 101,2 34,0 
of metastatic breast carcinoma (stage 4) made through lymph 
node biopsy; died 2 weeks after diagnosis 
2 1975 Stage 1 breast carcinoma; S/P mastectomy; recurrent disease 111,5 
with multiple bone metastases; S/P external radiation; S/P 
BSO (POD #6) 
3 1978 Squamous cell carcinoma of vulva; untreated 251,1 92,6 
4 1978 Leukoplakia of vulva; pathology report (after experiment): 41,8 
lichen sclerosus et atrophicus (benign lesion) 
5 1978 Adenocarcinoma of colon; untreated 146, 1 
6 1978 Osteosarcoma; untreated 157,6 73,2 
7 1978 Molar pregnancy 64,1 75,6 


The exposure of leukocytes to autologous or homol- 
ogous tumor homogenate will result in the majority of 
cases in LMI.'* ^? These mechanisms are discussed in 
detail elsewhere." ° The observation of LME with 
tumor homogenate, as observed in one case (Table I 
and Fig. 2), is presently still poorly understood. In the 
following communication we will present evidence that 
the transition from LMI to LME is dependent on the 
relative excess of free antigen or free antibody. Within 
the context of these findings it can be assumed that the 
antigenicity of a tumor homogenate resulting in LME is 
changed to such an extent that it does not provide for 
the usual activation of cells which secrete leukocyte mi- 
gration inhibitory factor but induces activation of a dif- 
ferent cell group which is responsible for the phe- 
nomenon on LME. 

Among 18 cancer patients with active disease, 15 
showed significant LME with PL, whereas among 15 
control subjects only four showed false positive LME. 
Although this study represents only preliminary data 
on a very small scale the diagnostic implications seem 
promising. We were especially impressed by the fact 
that none of our untreated cancer patients gave a false 
negative result and only three patients with treated but 
persistent disease had less than significant LME but did 
not show LMI. Their decreased LME may be explained 
on the basis of anesthesia (Table V) and previous radi- 
ation therapy (Table III), both states known to be asso- 
ciated with a decrease in immunologic competence. 

Very little is presently known on the influence of 


different treatment modalities on leukocyte migration. 
It has been our impression that certain chemothera- 
peutic agent like Adriamycin may induce a decrease in 
LME or even LMI (N. Gleicher, unpublished data). 
Studies to that extent are presently underway. It is ob- 
vious that a clear definition of intervening factors will 
become necessary if the utilization of the leukocyte mi- 
gration assay for early diagnosis and monitoring of 
treatment efficiency in malignant disease should be- 
come feasible. 

False positive LME in control patients should not be 
a surprise. We will report in the following publication 
that LME is dependent on an excess of specific anti- 
body. It is easily imaginable that a wide variety of such 
antibodies may be present in the PL of any control 
population. Dormant autoimmune diseases may repre- 
sent only a small portion of this population. But even a 
relative high false positive rate of LME in early diag- 
nostic attempts of cancer seems permissible taking into 
account the importance of early diagnosis, a low false 
negative rate in untreated cases, and the technical ease 
of the laboratory procedure. 


We extend our appreciation to Mr. Douglas Dorph 
and Dr. Harry Smith, Jr., from the Department of 
Biostatistics of the Mount Sinai School of Medicine for 
performing the statistical analysis for this paper. We 
also deeply appreciate the cooperation of the resident 
and attending physicians of the Department of Obstet- 
rics and Gynecology at the Mount Sinai Medical Cen- 
ter, New York, in providing patients for this study. 
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Xeroradiography of radical vulvectomy specimens 


Identification of groin lymph nodes 


HERBERT J. BUCHSBAUM, M.D. 
CHARLES E. PLATZ, M.D. 
ROBERT C. BROWN, M.D. 


Iowa City, Iowa 


Twelve surgical specimens from radical vulvectomy and bilateral groin dissection were examined by 
xeroradiography to identify lymph nodes. Eight of the specimens were handled in a routine fashion, 
and four were chemically cleared. The xeroradiograph was not helpful in identifying small lymph 
nodes in the specimen, nor could any xeroradiographic characteristics specific for tumor-involved 
lymph nodes be identified. (AM. J. OBsTET. GYNECOL. 136:132, 1980.) 


RADICAL VULVECTOMY with removal of the regional 
lymph nodes is the accepted treatment for invasive vul- 
var cancer. While the prognosis in carcinoma of the 
vulva is related to a variety of factors, including loca- 
tion, size, and depth of the primary lesion, the presence 
of metastases in the groin nodes is the most significant. 
Careful examination of the excised lymph nodes not 
only helps in establishing the prognosis but also is an 
important factor in deciding on subsequent therapy. 

In the surgical procedures utilized in removing the 
groin (inguinal and femoral) lymph nodes, the fibrous, 
fatty tissue of the femoral triangle, bounded by the 
sartorius muscle laterally, the inguinal ligament su- 
periorly, and the adductor longus muscle medially, is 
removed. Identification of the lymph nodes in this 
mass of adipose tissue presents a technical problem in 
that small nodes may be missed in the routine section- 
ing of the specimen. 

In an attempt to facilitate identification of groin 
lymph nodes, we examined 12 surgical specimens fol- 
lowing radical vulvectomy and bilateral groin dissection 
with xeroradiography. 
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Material and methods 

During a 2-year period at the University of Iowa 
Hospitals 12 unfixed radical vulvectomy and bilateral 
groin dissection specimens were examined immediately 
after operation by xeroradiography. Lymph nodes 
were identified on the xeroradiograph and marked. 
The xeroradiograph accompanied the surgical speci- 
men to the laboratory. The specimens were fixed in 
10% neutral buffered formalin; sections of the primary 
tumor were taken 24 hours later, and the skin overly- 
ing the groin dissection was removed. In eight of the 12 
specimens, lymph nodes identified on the xeroradio- 
graph were removed from the surgical specimen and 
identified individually for sectioning. When all radio- 
graphically identified nodes had been removed, the 
specimen was further examined by careful palpation 
and finally be sectioning at 2 to 3 mm intervals. Addi- 
tional nodal tissue then found was removed and iden- 
üfied for processing. Sites from which this tissue was 
taken were also marked on the xeroradiograph. 

In the remaining four specimens the node-bearing 
tissue was fixed for 48 to 72 hours, dehydrated in al- 
cohol, and cleared in cedar wood oil.' The cleared spec- 
imen was then examined under cedar wood oil in a 
clear dish, with an x-ray view box utilized for transmit- 
ted light. Nodes identified on the xeroradiograph of 
the surgical specimen were identified in the cleared 
specimen and removed as noted above. Sites of addi- 
tional nodes identified in the cleared tissue, but not 
identified on the xeroradiograph, were market di- 
rectly on the xeroradiograph and the nodes were re- 
moved for processing. 
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Fig. 1. Surgical specimen of radical vulvectomy and bilateral groin dissection. Note the removed 
fibrous, fatty lymph node-containing tissue from both groins. 





Fig. 2. Xeroradiograph of radical vulvectomy and bilateral groin dissection specimen. The print is a 


mirror image of the specimen. 


Lymph nodes were sectioned completely, each block 
measuring 2 to 3 mm in thickness. Tissue was embed- 
ded as recommended by Wilkinson and Hause.” One or 
two 6 u sections were taken at a single level of each 
block and stained with hematoxylin and eosin. 

Xexoradiography. Xeroradiography is a special type 
of x-ray examination which brings out differences in 
density of soft tissues with greater clarity than is seen 


on standard x-ray examination. The edge enhance- 
ment characteristic of xeroradiography is responsible 
for highlighting the interfaces of tissues of different 
radiographic densities. 

In xeroradiography the specimen is exposed to x-ray 
photons as in the standard film technique. Immediately 
prior to exposure the selenium-coated aluminum plate 
is made ready to receive the x-rays by passing an elec- 
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tric current over the plate, which gives a positive charge 
to the selenium crystals. The x-ray photons are differ- 
entially absorbed by the tissues of the specimen being 
examined. The x-ray photons which pass through the 
specimen will discharge the selenium crystals and make 
the image. At the edge, between areas of different ra- 
diographic density, there is an increase in the buildup 
of positive charges. This causes the so-called edge- 
enhancement phenomenon. After the selenium plate is 
exposed it is placed in a processor and a cloud of nega- 
tively charged, fine, blue or blue-green powder is 
sprayed on the plate. The negatively charged particles 
of powder adhere to the positively charged selenium 
crystals. The image that is formed by the powder is 
baked into the plastic sheet and a permanent record is 
made. The print is a mirror image of the specimen 
(Figs. 1 and 2). 


Results 


The number of nodes found per specimen in the 12 
cases examined ranged from 12 to 42, with an average 
of 21 nodes. In five cases, positive lymph nodes were 
found: a single positive node in three cases, two nodes 
in one case, and five nodes in another. The metastatic 
foci in all but the case with five positive lymph nodes 
measured 4 mm or less in diameter in nodes of 1.0 to 
2.4 cm in maximum diameter. 

The number of lymph nodes found per specimen in 
the eight cases examined by xeroradiography and rou- 
tine gross examination ranged from 12 to 23, with an 
average of 18 nodes per case. Three cases had positive 
lymph nodes, one node each in two cases and two 
nodes in a third. 

The technique of clearing the specimen resulted in 
the identification of an increased number of nodes. 
The four specimens so handled yielded 21 to 42 nodes 
per specimen, with an average of 28. Two cases had 
positive nodes. In one case (with 42 nodes excised) a 3 
mm focus was present in a 1.5 cm node. The other case 
(with 21 nodes) had five positive lymph nodes with foci 
of tumor ranging from less than 0.5 cm in diameter to 
near total replacement of a 2 cm lymph node. This 
case, with other massively involved lymph nodes, was 
the only one with a positive node less than ] cm in 
maximum diameter (0.7 cm). 
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Comment 


Because the status of the groin lymph nodes is im- 
portant in the management of vulvar carcinoma, any 
technique that aids in identifying lymph nodes in thé 
adipose tissue without undue delay or complexity 
would be welcome. The ability to identify lymph nodes 
involved with metastatic cancer would further enhance 
such a technique. Way? first suggested the use of 
xeroradiography in the examination of radical vulvec- 
tomy and groin dissection specimens, and Milbrath and 
colleagues* suggested that the technique might be 
useful. 

Our experience with. 12 specimens examined with 
xeroradiography, four of which were subsequently 
cleared of fat, failed to support this enthusiastic report. 
Generally, lymph nodes larger than 0.5 to 1.0 cm were 
easily identified on the xeroradiograph. Unfortunately, 
nodes superimposed on one another could not be sepa- 
rately identified. Lymph nodes smaller than 0.5 cm 
were almost routinely missed on the xerograph. Vessels 
with hemorrhage, trapped air, and the irregular edges 
of the surgical specimen created artifacts thought to 
represent lymph nodes. Furthermore, we were not able 
to identify any xeroradiographic characteristics specific 
for nodes involved with tumor. 

We conclude from our study that xeroradiography 
of groin dissection specimens for vulvar cancer, by cur- 
rent techniques, is of little assistance to the pathologist 
in identifying lymph nodes. Nodes greater than 1.0 cm, 
accurately identified on the xeroradiograph, are easily 
recognized at gross examination. Smaller nodes cannot 
routinely be identified on the xeroradiograph but can 
be located by careful sectioning of 2 to 3 mm of the 
specimen. 

The more time-consuming technique of clearing the 
specimen permits identification of even smaller nodes. 
This size lymph node, however, rarely contains tumor 
unless there is also extensive involvement of other re- 
gional lymph nodes. All nodes containing tumor were 
l cm or more in greatest diameter, except for a 0.7 cm 
node in the case with extensive nodal involvement. 
Clearing of the surgical specimen, therefore, does not 
seem justified in the routine examination of groin tis- 
sue, although specific clinical trials may warrant this 
expenditure of ume and effort. 
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Clinical applicability of amniotic fluid tests for fetal 


pulmonic maturity 
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Recent advances in the understanding of neonatal respiratory distress syndrome have led to a 
proliferation of amniotic fluid tests for fetal pulmonic maturity. Clinical application of these tests 
requires a knowledge of reliability, availability, and cost. This review outlines the major features of 
the most widely utilized pulmonary maturity tests and allows the clinician to make a comparative 


assessment. (AM. J. OBSTET. GYNECOL. 136:135, 1980.) 


THE EFFICACY of amniotic fluid analyses for docu- 
mentation of fetal pulmonic maturity has become ac- 
cepted. These analyses have been utilized in the correct 
timing of delivery prior to elective termination of 
pregnancy, prior to repeat cesarean section, and in a 
variety of medical complications occurring during 
pregnancy. The purpose of this review is to update the 
clinical applicability and reliability of some of amniotic 
fluid tests of fetal pulmonic maturity. 

Pulmonary maturity tests are most useful in their 
ability to predict the development of respiratory dis- 
tress syndrome (RDS) in the newborn infant. In the 
United States, prior to widespread testing for pulmonic 
maturity, RDS was estimated to affect approximately 
40,000 newborn infants yearly. The disease was asso- 
ciated with a mortality rate of approximately 30% 
along with a significant risk of long-term neurological 
or pulmonic sequelae.” In view of these potential dire 
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consequences tests designed to predict the develop- 
ment of RDS have been actively investigated and clini- 
cally applied. 

The development of these tests paralleled the eluci- 
dation of the pathophysiology of RDS. In 1957, 
Clements? confirmed earlier reports that resistance of 
pulmonary alveoli to collapse during expiration was 
due to the presence of a surface tension-lowering ma- 
terial lining in the alveolus. Subsequently it was dem- 
onstrated that this "surfactant material" was secreted 
into the alveoli following its production in type II alveo- 
lar lining cells.” 

The production of surfactant in a wide range of spe- 
cies, including man, is dependent upon the achieve- 
ment of a certain gestational age. The low surfactant 
levels present in infants with RDS explain the correla- 
tion of this condition with prematurity. The demon- 
stration of communication between fetal pulmonary 
alveoli and the amniotic fluid led to the concept of 
sampling amniotic fluid as reflecting the contents of 
alveolar fluid. 

Surfactant was demonstrated to consist of a complex 
composition of protein and phospholipids. It was 
further determined that the concentration of phos- 
pholipids in amniotic fluid increases with gestational 
age and could be correlated with the risk for RDS.?' 

No single test of amniotic fluid has yet been found to 
be completely reliable, easily performed, and univer- 
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Mature -~ Immature 
Method No. of patients Critical values (% RDS) (% RDS) 
Biochemical methods: 
1. Total phospholipid phosphorus (mg/ 199 Mature: >0.140 0 80 
100 ml) Immature: <0.014 : 
c 2. Amniotic fluid lecithin (mg/100 ml) 139 Mature: 70.100 0 (74) 71 (14) 
Z 3. Amniotic fluid lecithin (uu M/100 ml) No DM: 120 Immature: «0.030 No DM: 0 (105) No DM: 50 (38) 
5 DM: 58 Mature: 74.8 DM: 88 (52) DM: 38 (40) 
E 
4 Immature: «4.8 
J 4. Amniotic fluid palmitic acid: 
| Total concentration (mmol/L) No DM: 95 Mature: >0.072 No DM: 0 (38) No DM: 73 (33) 
E DM: 8 Immature: <0.072 DM: 75 (4) DM: 100 (4) * 
: After centrifugation (ug/ml) 65 Mature: >5 0 (48) 41 (17) 
Immature: «5 
5. L/S ratio 
Acetone precipitation densitometry 124 Mature: >2 0 (46) 98 (48) 
or planimetry Immature: «1.5 
Acetone precipitation planimetry 425 As above 3.7 (347) 63 (48) 
Acetone precipitation densitometry 308 As above 5.6 (162) 36 (42) 
No acetone precipitation, planim- 70 As above 4.7 (21) 23 (31) 
etry 
Acetone precipitation, planimetry 150 Mature: 22.0 0 (96) 100 (20) 
Immature: » 1.8 
No acetone precipitation, densi- Normal: 279 Mature: <2 Normal: 0.05 60 (33) 
tometry (189) 
Ü Abnormal: 489 Immature: «1.5 Abnormal: 2.3 70 (77) 
(263) 
Review 2,554 Mature: >2 2.2 (1,596) 73 (162) 
Immature: «1.5 
6. Phosphatidylglycerol 112 Mature: present 0 (93) 2] (19) 
Immature: absent 
7. P/S ratio 64 No DM: mature >6 and No DM: 0 (7) 23 (26) 
immature <6 DM: 0 (8) 
DM: mature 10 and im- 31 (23) 
mature 10 
8. PAPase 233 Mature: 0.50 0.5 (170) 19 (53) 
Immature: 0.50 
Biophysical methods: 
1. Foam stability 
Clements 93 Mature: + at 1:2 0 (68) 91 (11) 
Immature: — at 1:1 
Clements Normal: 279 Mature: at 3:1 Normal: .05% 60 (30) 
(177) 
Abnormal: 489 Immature: — at all dilu- Abnormal: 21 67 (58) 
tions (247) 
Clements—review 849 Mature: + at 1:2 
Immature: — at 1:1 0.65 (615) 38.6 (101) 
FSs0 63 + at 1:1 0 (55) 55 (8) 
FS5, 104 As above 0 (80) 33 (24) 
2. ODes50 269 0.15 98.5 (136) com- 92 (164) com- 
pared to L/S pared to L/S 
>2 <2 
DM: Diabetes mellitus. IUGR: Intrauterine growth retardation. sl 


* Assignment of ease of determination: 1—applicable as a bedside technique; 2—need for laboratory support usually present in 
most hospitals; 3—need for equipment usually present only in large and well-equipped laboratories; 4—need for equipment or < 
reagents which must be specifically obtained for the determination. 
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17 (41) | 


20 (15) 
62 (32) 
10 (61) 


14 (128) 
40 (223) 


31 (14) 
11 (64) 
20 (147) 
20 (133) 


Standard reagents, spectro- 
. photometer 


. Standard reagents, TLC, s spec- 


trophotometer 


Standard reagents, TLC, spec- wn) 


trophotometer 


Standard reagents, GLC 


Standard reagents, GLC 


Standard reagents, TLC, 
densitometer | 
Standard e. dut Tq: "d | 


Standard reagents, TLC, 
densitometer 

Standard reagents, TLC 

Standard reagents, TLC 


Standard reagents, TLC, 
densitometer 


As above 


Standard reagents, TLC — 


Standard reagents, GLC, TLC ! 


Standard reagents, 32P-phos- 


phatidic acid, liquid-scintilla- _ ; 


tion spectrometry 


95% ethanol, saline, test 
tubes, pipettes 
As above | 


As above 


100% ethanol, anaerobic jar, 
test tubes, pipettes 
As above 


Centrifuge, spectrophotometer 


Effect of disease states 


|. Not stated 


Not stated 


Not reliable in DM, reliable 


in IUGR and hyperten- 
sion 


.. Not reliable in DM 


Not stated 
eae ee 
4 i- AS PU ur on 


La 
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False positive with P MA 
| Score <7 and weight 

| «2,500gm | 

Felt to be reliable 


. False positive in Rh disease 


wer £T. 


As noted (42% false posi- 
tive in DM) 


E : 1856 false positive in DM 
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3. Notstated - 
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. Higher ratio required ir 
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Qro UICE 
.. Not stated 


Not stated 


As noted 
PEL 4 " 
é ie ji dd 
. Not stated 
j 3 . = Y » 
Not stated 
2 cases of transient tachy- 


Affected by volume of 


= amniotic fluid 
-— WE t 


TX |. Effect of 
| blood or meconium Reference 


Not stated 41 
Not stated 39 


Not stated 30,33,48 


Not stated 


Unreliable results 
(false rise) 


Alteration toward 
_ t152 

Not stated 

Not stated 

Not stated 


Not stated 


Not stated 


Not stated 
Unreliable results 


Unreliable results 
Not stated 


Unreliable results 


Not stated 


Unreliable results 
Not stated 


Not affected by light 
meconium 
staining 

Affected by gross 
but not moderate 
contamination 
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Table I—Cont'd 






Immature 
(% RDS) 


Biophysical methods —cont'd: 


87 0.15 0 (31) com- 41 (51) com- 
pared to L/S pared to L/S 
9 «2 
3. Microviscosity 161 Mature: 0.336 6 (135) com- 0 (31) com- 
Immature: 0.336 pared to L/S pared to L/S 
22 «2 
Microviscosity 47 Mature: 0.320 0 (31) 100 (4) 
Immature: 0.340 
Microviscosity 56 Not available 0 (44) 33 (12) 
4. Surface tension (dynes/cm) 71 Mature: 56 at 120 pl 0 (49) 32 (22) 


Immature: 46 at 220 pl 








sally applicable in the prediction of pulmonic maturity. 
Consequently, several methods of determining fetal 
pulmonic maturity have been evaluated which often 
present conflicting results. The continued presence of 
RDS requires that the obstetrician be familiar with 
these methods and their relative utility. 

Fetal pulmonic maturity correlates with concentra- 
tion of the polar or phospholipid fraction of amniotic 
fluid. All current biochemical methods attempt to 
evaluate pulmonic maturity by estimating the concen- 
tration of amniotic fluid phospholipids as a reflection 
of the fetal production of surfactant. The major lipid 
fraction (approximately 50% to 7596) is phosphati- 
dylcholine or lecithin (L). Minor components of surfac- 
tant include phosphatidylethanolamine, phosphatidyl- 
inositol, sphingomyelin (S), and phosphatidylglycerol. 
Unlike phospholipids in other areas of the body, alveo- 
lar lining phospholipid is composed mainly of the un- 
saturated varieties and, to a large extent, consists of 
dipalmitoylphosphatidylcholine. 

In addition to biochemical determinations of amni- 
otic fluid phospholipids, a number of biophysical 
methods have been developed to estimate the level of 
amniotic fluid surfactant. Table I details a comparison 
of many of these biochemical and biophysical tech- 
niques. A description of the concepts upon which these 
techniques are based and circumstances under which 
they have been employed is given in the test. 


Biochemical methods 


In 1973, Nelson and Lawson?? reported on evalua- 
tion of amniotic fluid total phospholipid phorphorus 
by developing a total lipid extract precipitated with 
cold acetone. The precipitate is digested with sulfuric 
acid that releases inorganic phosphorus, which is then 
measured by spectrophotometry. This study revealed 
that with a total phospholipid phosphorus level greater 


than 0.140 mg/dl none of 150 infants developed RDS , 


whereas 12 of 37 infants with levels less than 0.140 
mg/dl developed RDS. No analysis was made of the 
tests's predictive value in various disease states or by 
method of delivery. 

In 1972 and again in 1973, Nelson and Lawson?" ?" 
reported on the use of amniotic fluid L concentrations 
as an index of fetal pulmonic maturity. Amniotic fluid 
samples were centrifuged at 1,500 rpm for 10 minutes 
and the supernatant was subjected to thin-layer chro- 
matography (TLC). The L and S spots were eluted and 
analyzed for L phosphorus. The earliest report re- 
vealed a rather accurate predictability with none of 74 
infants with levels of 0.100 mg of L developing RDS. 
The second report revealed that this measurement was 
more predictive for RDS than for fetal weight. This 
correlation provides evidence that these tests are better 
correlated with the level of pulmonic maturity than 
with gestational age. 

In 1974 and 1976, Lindback and associates?" ? 
ported on amniotic fluid L concentrations. Following 


re 


lipid extraction in chloroform, lipids were separated by 
TLC. The results were reported as wmoles (of L) per 
deciliter. In normal patients 4.8 moles (of L) per decili- 
ter was used as a critical predictive level. In patients with 
hypertensive disorders or diabetes and in the presence 
of intrauterine fetal growth retardation, six of 48 infants 
with levels above the critical value developed RDS. 

In 1976, Lindback* reported on the predictive value 
of the total esterified palmitic acid concentration of 
amniotic fluid. Uncentrifuged samples were extracted 
in chloroform and transesterified to methyl esters 
along with an internal standard. The sample was sub- 
jected to gas-liquid chromatography (GLC) and the 
quantity of palmitic acid was reported in millimoles per . 
liter. A critical value of 0.072 mmoles/L was ,deter- 
mined. The assay proved to be unreliable in patients 
with diabetes mellitus. 

In 1977, Bichler and associates? reported on the de- 
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Borderline 
(% RDS) 


Ease of Effect of © 
Material determination* Effect of disease states blood or meconium 





As above 2 As above Gross contamination 6 
excluded 
Microviscometer, 4 Not stated Unreliable results 3 
diphenyl hexatriene 
20 (5) As above 4 Not stated As above 20 
As above Not stated As above 13 
Standard reagents, Du Novy 4 Not stated Unreliable results 18 
tensiometer 
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termination of amniotic fluid palmitic acid. Following 
centrifugation at 1,500 g for x10 minutes, amniotic 
fluid samples were inspected and filtered if vernix was 
noted. Extraction with chloroform was followed by hy- 
drolyzation and methylation. Following GLC the esti- 
mation of palmitic acid was made by comparison with a 
palmitic acid methyl ester standard. An average of 81% 
recovery was reported. A critical value of 5 gm/ml was 
determined. Blood and meconium contamination was 
shown to raise the levels recorded. 

Since the initial reports of Borer and colleagues! and 
Gluck and associates’? on the use of the amniotic fluid 
L/S ratio, many investigators have evaluated the tech- 
nique. Many variants of the technique have arisen, with 
differing estimates of applicability. 

The method preferred by Gluck and associates! 
consists of centrifugation of the amniotic fluid at 5,400 
rpm for 5 to 10 minutes, chloroform extraction of 
phospholipids, precipitation in cold acetone, resus- 
pension in chloroform separation by TLC, and mea- 
surement of the L/S ratio by charring with densi- 
tometry or color developing with bromothymol blue 
followed by planimetry. This method was also utilized 
in a large number of determinations by Donald and 
coworkers” and Aubrey and coworkers.! 

.A number of reports have presented L/S ratio data 
using various modifications of the described proce- 
dure. The most common modification is the deletion of 
the cold acetone -precipitation step. The importance of 
acetone precipitation has been highly debated. Al- 
though Gluck and associates have stated that acetone 
precipitation separates surface active from non- 
surface active phospholipids, others have failed to find 
differences in the two fractions. The demonstration by 
Wagstaff and co-workers? of preferential loss of 
lecithin and hence a fall in the L/S ratio with acetone 
precipitation seems to demand caution in the interpre- 
tation of results when modification is used. Reports of 


the use of a non-acetone precipitation method were 
presented by Tuimala® and Morrison and associates?? 
who reported predictability of the L/S ratio at levels of 
1.5/1 and 2/1. Jackson and co-workers? compared 
acetone-precipitated versus non—acetone-precipitated 
samples. They found differing predictive values in the 
1.5 to 2.5/1 range. However, these investigators re- 
ported an absence of RDS with an L/S ratio of 2 when 
either method was utilized. In borderline cases, with a 
1.8 to 2.0/1 ratio, the same authors noted that two of 
three infants developed RDS when acetone precipita- 
tion was omitted as compared to two of 32 with acetone 
precipitation. 

A review of 2,544 cases by Harvey and co-workers?® 
revealed an apparent 2.2% risk of RDS in infants 
with an L/S ratio of 2. A suggestion was made that 
this risk might be eliminated by use of a critical value of 
2.5. As in other reports a large percentage of false pos- 
itive results was found to be associated with diabetes. 

In 1974, Sbarra and co-workers?! described a test 
dependent upon the ability of phospholipase A to con- 
vert lecithin to lysolecithin. The presence of this prod- 
uct is then measured by its ability to hemolyze red 
blood cells. The results were compared to standards of 
dipalmitoyl lecithin. No clinical data were given but a 
rise in value was noted with increasing age. 

In 1977, Johnson* described a technique designed 
to evaluate the presence of unsaturated phospholipids 
by selective oxidation of unsaturated phospholipids 
with permanganate and periodate. Resistance to oxi- 
dauon by the phosphatidylcholine component yields a 
visible spot on the chromatogram. When compared to 
the acetone-precipitated L/S ratio, resistance to oxida- 
tion appeared to correlate with an L/S ratio indicative 
of maturity. Of particular note was the apparent ability 
of this method to yield appropriate results in the pres- 
ence of contamination with blood or meconium. 

Although lecithin is the major component of pulmo- 





140 O'Brien and Cefalo 


nary surfactant phospholipid, other phospholipids may 
add to the total surfactant activity. Of these minor 
components, interest has been mainly devoted to phos- 
phatidyglycerol (PG) and phosphatidylinositol (PI). In 
1976, Hallman and co-workers?! found a correlation of 
the percentage of PI and PG with gestational age and 
the L/S ratio in a series of 66 specimens from normal 
pregnancies. In 1977, investigators from this same 
group demonstrated a striking absence of PG in tra- 
cheal aspirates from infants with RDS.? Following 30 
weeks of gestation, this substance was always identified 
in infants who did not develop RDS. 

In 1977, Cunningham and co-workers"? reported an 
absence of phosphatidyglycerol in samples of amniotic 
fluid obtained at 34 to 37 weeks’ gestation in high-risk 
pregnancies. A preponderance of these samples was 
from pregnancies complicated by diabetes mellitus or 
Rh isoimmunization. 

In 1978, Golde? reported on the determination of 
phosphatidylglycerol in samples from 215 patients, of 
whom 115 were delivered of their infants within 72 
hours from the determination. In no case was RDS 
noted when the amniotic fluid contained PG. Of 19 
patients in whom PG was not detected, RDS developed 
in four infants. 

Recently, Herbert and co-workers? reported on the 
amniotic fluid determination of specific activity of the 
enzyme phosphatidate phosphohydrolase (PAPase) in 
amniotic fluid. This enzyme has been shown to be pres- 
ent in the lamellar bodies of type I] pneumocytes and 
an increase in amniotic fluid PAPase activity precedes 
or coincides with the gestationally related rise in surfac- 
tant synthesis. The enzyme is felt to be a critical factor 
in the production of both lecithin and phosphati- 
dylglycerol. 

In this study of 223 pregnancies, transabdominal 
samples free of blood and meconium were utilized. 
PAPase activity was found to rise with gestational age 
and to correlate with the occurrence of RDS. Ten of 53 
infants delivered following a determination less than 
50 developed RDS, while one of 170 with a level of 50 
or greater developed RDS. 

Recently, O'Neil and co-workers?" have reported on 
the determination of the palmitic acid/stearic acid (P/S) 
ratio in amniotic fluid samples from 64 patients. In 51 
of these patients, pregnancy was complicated by diabe- 
tes mellitus. Following lipid extraction and TLC, the 
lecithin spot was extracted, hydrolyzed, and methy- 
lated. The resulting esters were extracted, redissolved, 
and subjected to GLC. The values were compared to 
pure fatty acid methyl ester standards. 

Clinical decisions were made on the basis of the L/S 


ratio and only retrospective analysis of the reliability of 
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the P/S ratio was made. Critical values of 10 for diabetic 
and 6 for nondiabetic pregnancies were used, and 
these values assured no false positive results but yielded 
23% (nondiabetic) and 31% (diabetic) false negative 
rates. 


Biophysical methods 


In 1972, Clements and co-workers? reported on the 
value of a rapid amniotic fluid test for pulmonary ma- 
turity. The test relies upon the ability of surface-active 
materials to sustain a foam at the liquid-to-air interface. 
The support of foam by non-double-chain phos- 
pholipids is eliminated by exclusion of these com- 
pounds from the surface film by a volume fraction of 
47.5% ethanol, which acts as a nonfoaming competitor. 
In trials with pure materials, it was noted that the stable 
foam is due to the unsaturated phosphatidycholine 
species. 

The analysis is performed with saline dilutions of 
uncentrifuged amniotic fluid to which equal volumes of 
95% ethanol are added. The tubes are shaken for 15 
seconds and observed for a complete ring of bubbles at 
the meniscus after 15 minutes. 

The authors warn that attention to details and rea- 
gent purity must be constant and the presence of blood 
or meconium may yield a false positive result. The test 
appeared to be predictive in a series of 93 patients, with 
a stable foam at 1:2 dilutions classified as positive, a 
positive foam at a 1:1 dilution classified as inter- 
mediate, and no foam at the 1:1 dilution classified as 
negative. 

The predictive value of an intermediate or negative 
shake test has been questioned. Turnbull and co- 
workers? in a series of 96 patients reported that over 
80% of patients with negative or intermediate results 
failed to develop RDS. In a recent series of 279 normal 
and 489 abnormal pregnancies by Morrison and co- 
workers, the predictive value of a positive test in nor- 
mal pregnancies was confirmed. In abnormal preg- 
nancies of many types, including patients with diabetes 
mellitus, an approximately fourfold increase in false 
positive predictions of maturity was noted. 

In a review of eleven reports, encompassing 849 pa- 
tients, Harvey and co-workers? summarized results ob- 
tained with the foam stability test as described by Cle- 
ments and associates. Again it was noted that the pre- 
diction of RDS with an intermediate or immature value 
is not as reliable as that with a L/S ratio but that a 
prediction of maturity is highly reliable. 

In 1973, Edwards and Baillie’? reported on the de- 
termination of foam stability (FS5,) by a 50% (v : v) final 
concentration of absolute (100%) ethanol. With this 
method, a foam observed at a 1: 1 ratio was considered 





ese ae eee 
Volume 136 
Number 1 


a positive result. In 63 patients, there were no false 
positive and four false negative results. 

In 1978, with the use of this method, Statland and 

*co-workers*’ reported on a series of 104 patients, of 
whom 43 were normal and 61 were considered at high 
risk. Of 80 patients with positive tests, no infant devel- 
oped RDS but two infants developed transient tachy- 
pnea. Of 24 patients with negative tests, eight infants 
developed RDS and six developed transient tachypnea. 
In a small series where the FS, was compared to the 
L/S ratio, RDS was not noted following a positive test 
despite a L/S ratio of less than 2.0. 

In 1977, Sbarra and co-workers* reported on the 
correlation of amniotic fluid optical density at 650 nm 
(OD;s,) after centrifugation at 2.000 x g for 10 min- 
utes with L/S ratios. In a study of 89 patients this de- 
termination was compared to the L/S ratio with the 
Borer modification. All samples with an ODgs, 70.15 
showed a L/S ratio 72 and 41 of 59 with an ODgso 
«0.15 showed an L/S ratio 72.0. In an expanded 
study" of 300 samples in 269 patients, two of 136 
samples with a reading of 70.15 had an L/S ratio <2 
and 13 of 164 samples with a reading of —0.15 had an 
L/S ratio 72.0. 

Copeland and co-workers’ also reported on the use 
of this determination on 87 samples again correlated 
with the L/S ratio. No false positive results were found 
but there was a 41% false negative rate. 

In 1976, Shinitzky and co-workers* introduced the 
use of microviscosity measurements of amniotic fluid 
samples. This method relies upon measurements of the 
amount of depolarization by a fluorescent probe dis- 
solved into the lipids of amniotic fluid. As a measure of 
viscosity, this determination reflects upon the surface 
tension activity of the fluid and is presented as a P 
value. 

In the initial presentation including 47 samples, the 
P value of amniotic fluid samples declined from ap- 
proximately 0.400 to 0.200 with advancing gestational 
age. In a later publication,’ in which a value of <0.336 
was used as indicative of maturity, results were com- 
pared to the L/S ratio. In 153 of 161 determinations, 
the results agreed. In eight cases, a polarization value 
indicative of maturity was associated with a L/S ratio of 
less than 2. 

In 1978, Gonen and co-workers?! reported on the 
use of this technique in 47 samples of amniotic fluid. 
With retrospective analysis, critical values of «0.320 
for maturity and 70.340 for immaturity were assigned 
with no false predictions in these areas. 

Recently, Golde” reported on a comparison of mi- 
croviscosity determination to the L/S ratio for predic- 


tion of RDS. The sample included 56 predictions. All , 
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infants with mature values did well and four of 12 in- 
fants with immature values developed RDS. 

In a larger series, Elrad and co-workers" reported 
on the use of this technique in 151 samples from 118 
patients. The results were compared with the L/S ratio 
and neonatal outcome was evaluated. The series in- 
cluded normal patients as well as patients with diabetes 
mellitus or other complications of pregnancy. In 83 
patents, delivery followed fluid sampling within 48 
hours. 

In this group, in all five samples with an immature 
value (70.345) the neonate developed RDS. In 63 cases 
with a mature value (0.345), none developed RDS. 
This determination was felt to be more predictive than 
the L/S ratio of fetal pulmonic maturity. 


Prediction of RDS in pregnancies complicated by 
diabetes mellitus 


RDS has been established as a major cause of perina- 
tal morbidity and mortality in pregnancies associated 
with diabetes mellitus. Usher and Allen? postulated 
that a large portion of this problem was due to early 
delivery. Marie and co-workers?* revealed that new- 
born infants of diabetic mothers had a five to six times 
greater risk for RDS even when factors such as method 
of delivery, gestational age, and perinatal asphyxia 
were controlled. 

Despite the obvious clinical value of a reliable pre- 
diction of pulmonic maturity in pregnancies compli- 
cated by diabetes mellitus, it is in this area that a great 
deal of uncertainty lies. The difficulties encountered 
are summarized by the statement of Gluck and Kulo- 
vich'® in 1973: "Of all the maternal diseases investi- 
gated, diabetes mellitus is the most complex." These 
authors noted a delayed maturation of the L/S ratio in 
Classes A, B, and C diabetes and an early maturation in 
patients with Classes D and E diabetes. 

In addition to questions as to the time of rise of the 
L/S ratio, several reports have questioned the validity 
of the predictive value of a positive result in pregnan- 
cies complicated by diabetes mellitus.*? In recent series 
of pregnancies complicated by diabetes, the frequency 
of RDS in infants delivered following a L/S ratio 
greater than 2 has ranged from 3%" to 29%."' These 
data are recorded in Table II. Overall, in 495 reported 
diabetic pregnancies, the incidence of RDS with a ma- 
ture L/S ratio is 7.9% and in 53 patients delivered fol- 
lowing an immature L/S ratio the incidence was 38%. 

The difference in rates of RDS in diabetic patients 
with mature L/S ratios is difficult to explain. In series in 
which methodology appears to be identical, large vari- 
auons in predictability are noted (Table II). In analysis 
of the data, however, possible points of significance 
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Table II. The L/S ratio in patients with diabetes mellitus 






Method utilized White classes 


Andrews ABC 
D-R 18 
Borer B-C 182 
D-R 28 
Gluck B-C 81 
D-F 38 
Gluck A 19 
B-C 69 
D-R 13 
Spellacy A 6 
B-R 14 
Non-acetone precipitated All classes 14 
Borer A 24 
B-R 42 
Gluck A-R 33 
Summary A-R 495 


Critical values 
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Borderline 
(96 RDS) 


Immature 


(% RDS) 


Mature 


(% RDS) Reference 


Mature 2 21 (29) 67 (3) 10 

Immature 2 50 (12) 50 (6) 

Mature 2 3 (200) 70 (10) 14 

Immature 1.5 3 (200) 

Mature 2 30 (67) 21 (14) 50 

Immature 2 

Mature 2 15 (54) 37 

Immature 2 

As above 0 (16) 7 
28.5 (14) 

As above 22 (9) 20 (5) 35 
Mature 2 0 (17) 67 (3) 0 (4) 55 
Immature 1.5 3 (34) 100 (1) 74 (7) 

Mature 2 18 (29) 0 (3) 8 
Immature 2 
9.] (460) 38 (56) 





emerge. In review of 49 cases of RDS with mature L/S 
ratios in which gestational age was reported, 90% oc- 
curred prior to 38 weeks' gestation. This gestational 
age coincides with the age at which differences in devel- 
opment of RDS in diabetic and nondiabetic pregnan- 
cies lose significance. A recent report by Cunningham 
and coworkers? revealed a highly significant difference 
in the presence of phosphatidylglycerol between dia- 
betic and nondiabetic pregnancies prior to 38 weeks’ 
gestation. 

Finally, in three reports '?: * °° in which the incidence 
of RDS in the presence of a mature L/S ratio could be 
noted between 35 and 38 weeks' gestation the incidence 
was 42% at 35 to 36 weeks, 16% at 36 to 37 weeks, and 
6.8% at 37 to 38 weeks. These data imply that in dia- 
betic pregnancies there is a continued risk of RDS with 
a mature L/S. This risk is apparently related to gesta- 
tional age and may be secondary to absence of phos- 
phatidylglycerol during the critical period from 34 to 
38 weeks. Following approximately 38 weeks' gestation, 
the difference between the diabetic and normal popu- 
lations with regard to presence of phosphatidylglycerol 
in amniotic fluid and risk of respiratory distress is not 
significant. During the critical period, the steadily de- 
creasing incidence of RDS with a mature L/S ratio may 
be due to maturation of the phosphatidylglycerol 
system. This maturation may reduce the risk of RDS 
in diabetic pregnancies to that of nondiabetic preg- 
nancies. 


Comment 


Methods for the determination of fetal pulmonic ma- 
turity should strive for reliability, ease of determina- 
tion, and universal applicability. It is apparent that no 
single method has achieved these results and continued 


research, clinical investigation, and evaluation are war- 
ranted, 

Biochemical methods. 

L/S ratio. This determination has the advantage of 
being the most widely utilized test of fetal pulmonic 
maturity. The major disadvantages appear to be the 
need for chromatographic techniques, questionable 
reliability in diabetes mellitus and Rh sensitization, and 
the predictive value of immature or bordeline results. 
Since the method is sensitive to minor variations in 
technique each laboratory must continue to monitor its 
results and inform clinicians of the reliability of pre- 
dictions. 

Minor components of surfactant. The major area of in- 
terest in this category has become the determination of 
amniotic fluid phosphatidylgylcerol. Although further 
research is necessary and general applicability has not 
been proved, this determination may aid the physician 
in decisions in patients with diabetes mellitus. 

P/S ratio. This determination suffers from the need 
for rather sophisticated techniques. Although an in- 
crease in reliability in comparison to the L/S ratio may 
be gained, more research is required before this test 
can be considered to aid in clinical decisions. 

Phosphotidate phosphohydrolase. Although this tech- 
nique obviates the need for chromatography, it re- 
quires the use of radioactive materials and liquid- 
scintillation spectrometry. The retrospective data are 
promising but usefulness in clinical predictions re- 
mains to be determined. 

Biophysical methods. 

Foam stability tests. These methods offer rapid results, 
ease of determination, and easily available reagents. 
The method as described by Clements? has been widely 
applied. Its major disadvantages appear to be a high 
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rate of false negative results and a questionable reli- 
ability in “high-risk” conditions. Reports utilizing the 
FS, method appear encouraging in the reduction of 
these disadvantages but more research is needed prior 
to consideration for general clinical application. 

Tests of optical density. The most widely applied de- 
termination of this type is the optical density of amni- 
otic fluid at 650 nm. Although easily and rapidly ob- 
tained the results appear to be affected by variations in 
the volume of amniotic fluid. 

Microviscosity. This method offers rapid determina- 
tions and ease of technique. These advantages may be 
offset by the need for specialized apparatus and rea- 
gents. Although reports are encouraging, they suffer 
from lack of prospective studies and disagreement in 
critical values. 
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Conclusions 


The clinician must consider many variables in the 
utilization of amniotic fluid tests of fetal pulmonic ma- 
turity. Clinical circumstances, reliability, cost of de- 
termination, rapidity of results, and full-time availabil- 
ity must be evaluated. Rapid, inexpensive, and techni- 
cally easy determinations may be added to more 
difficult procedures in order to gain experience as well 
as add to the information obtained from amniocentesis. 
The number of methods presently utilized as well as 
continued importance of RDS underscores the neces- 
sity of continued investigation. The clinician must con- 
tinue to update present knowledge with future infor- 
mation in this vital area. 
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Maternal serum alpha-fetoprotein screening 


To the Editors: 

We concur with the editorial comments of Nadler 
and Simpson (Am. J. OBSTET. GYNECOL. 135:1, 1979) 
that more pilot programs are needed to determine op- 
timal laboratory technique and program components 
for maternal serum alpha-fetoprotein (AFP) screening. 
Funding for such programs, however, does not appear 
to be forthcoming. Despite intense pressure on the 
Food and Drug Administration to restrict release of 
AFP test reagents to rigidly monitored regional pro- 
grams, funding sources such as the Department of 
Health, Education, and Welfare have shown little in- 
terest in providing appropriate financial support. 

The few pilot programs existing in this country have 
already demonstrated that it is possible to carry out 
such screening sucessfully. Furthermore, this testing 
process appears to be a useful supplement to existing 
prenatal care. Regional efforts utilizing and expanding 
on already developed program components can be- 
come a reality with financial encouragement and can 
become self-sufficient if properly designed. 

Without financial support this new approach to pre- 
natal diagnosis not only will stagnate but also may fall 
(undeservedly) into disrepute through haphazard and 
casual usage. 

Edward M. Kloza 
AFP Prenatal Screening Project 
James E. Haddow, M.D. 
Foundation for Blood Research 
P. O. Box 426 
Scarborough, Maine 04074 


Recurrent symptomatic ovarian cysts 
To the Editors: 

We were most interested in the article by Drs. Stone 
and Swartz, entitled “A syndrome characterized by re- 
current symptomatic functional ovarian cysts in young 
women,” (this JOURNAL 134:310, 1979), concerning re- 
current symptomatic ovarian cysts in four young wom- 
en. We also have a patient who has had four laparot- 
omies including a left salpingo-oophorectomy for a 
paraovarian cyst. She has had breast cysts, pilonidal 
cysts, and vaginal adenosis secondary to diethylstilbes- 
trol exposure. Her only menstrual cycles without ovar- 
ian enlargement are during oral contraception, and we 
suspect some form of autohyperstimulation syndrome. 


SAU T 


CORRESPONDENCE 


Are the authors aware of any prenatal exposure to 
exogenous hormones among their patient group? 
Jay S. Schinfeld, M.D. 
Fertility and Endocrinology Clinic 
Isaac Schiff, M.D. 
Department of Obstetrics and Gynecology 
Boston Hospital for Women 
Harvard Medical School 
Boston, Mass. 02115 


Reply to Drs. Schinfeld and Schiff 
To the Editors: 

I am pleased to learn that our article has been of 
some interest to your readers. We have also had several 
consultations regarding patients with this problem, 
which obviously is more frequent than reported. In 
reply to Drs. Schinfeld and Schiff's letter, our patients 
do not have vaginal adenosis, breast cysts, pilonidal 
cysts, or a history of prenatal exposure to diethylstilbes- 
trol or other hormones. We do believe as they do, that 
this may be a problem of hyperstimulation of the ovar- 
ian remnants due to an increased cellular response to 
gonadotropins that results in the hyperstimulation 
syndrome. 

Sergio C. Stone, M.D. 
Associate Professor 
Division of Reproductive Endocrinology and Infertility 
Department of Obstetrics and Gynecology 
University of California, Irvine 


Orange, California 92668 


"Packing off" the pelvis 
To the Editors: | 

In performing pelvic surgery, many gynecologists do 
not take advantage of the simplest and most effective 
method of packing off the bowel from the operative 
field. Instead of the utilization of multiple laparotomy 
pads, a superior technique is to use a single moistened 
hand towel that has been folded once lengthwise and 
rolled loosely to form a bundle approximately 8 to 9 
inches long and 2 to 2! inches in diameter. The rolled 
towel can then easily be fitted transversely into the ab- 
dominal cavity just proximal to the sacral promontory 
to form a dam stretching from one lateral wall to the 
other. All of the small bowel plus the redundant loop of 
rectosigmoid colon are trapped behind the dam, both 
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Fig. 1. The rolled and moistened hand towel is inserted trans- 
versely above the sacral promontory so that its ends impinge 


on each lateral wall of the abdominal cavity. If the roll is of 


proper size, all of the large and small bowel will be dammed 
off. With little practice the maneuver can be accomplished in 
10 to 15 seconds. 


> 
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Fig. 2. With the rolled towel in place, the bowel has been 
effectively packed away to give a maximum of exposure to the 
operative field. Note that there is no remaining loop of recto- 
sigmoid colon (Maylard incision). 


because the towel presents a stabile barrier and because 
the pelvic viscera tends to cling to its nubbly surface. 
With good anesthesia and a transverse incision, there is 
little chance that the towel will be dislodged during the 
course of an average pelvic laparatomy. When a verti- 
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cal incision has been made, a towel pack is somewhat 
less effective. The risk of overlooking a sequestered 
laparotomy pad is eliminated. 

Lester T. Hibbard, M.D. . 
Department of Obstetrics and Gynecology 
University of Southern California School of Medicine 
Women's Hospital 
Los Angeles County—University of Southern 

California Medical Center 

Los Angeles, California 90033 


Magnesium and seizure control 
To the Editors: 

Magnesium sulfate has been used to treat or prevent 
eclamptic convulsions for many years. Its mode of ac- 
üon is still a subject of debate. Magnesium sulfate, 
when given to animals or human subjects parenterally 
or intrathecally, produces an anesthetic-like state with 
concomitant profound neuromuscular relaxation.' Such 
doses are far in excess of those used today to treat 
eclamptic seizures. However, these observations ini- 
tially led to the conclusion that magnesium's anticon- 
vulsant properties worked both centrally and at the 
neuromuscular junction with the central nervous sys- 
tem being the major site of action. Somjen and associ- 
ates? produced neuromuscular blockade but failed to 
produce anesthesia in two human subjects with blood 
levels of 15 mEq/L. Electroencephalogram tracings 
and patient recall seemed to support the idea that clini- 
cal levels of 6 to 8 mEq/L caused partial peripheral 
neuromuscular block only. Later data by Hilmy and 
Somjen? showed four to seven times greater deposits of 
magnesium in the peripheral tissues than in the brain, 
again implying the brain had a relative barrier to mag- 
nesium, this barrier thus protecting the brain from 
concentrations of magnesium which would cause a cen- 
tral effect. Aldrete and associates! stated the "sleep- 
like" state produced by magnesium in dogs could be 
explained on the basis of significant cardiovascular al- 
terations and hypoxia and not a central action on the 
brain. 

Thus the literature* * on obstetrics and anesthesia 
has placed more emphasis on magnesium's neuromus- 
cular effects. Some authors? have gone so far as to state 
that magnesium sulfate controls convulsions by block- 
ing neuromuscular transmission. 

This belief that magnesium sulfate controls seizure 
activity by neuromuscular blockade is most unlikely. 
Muscle relaxants commonly used for paralysis during 
electroconvulsive therapy do not alter seizure activity as 
measured by the electroencephalogram. 

In 1978, Borges and Gucer' created a seizure focus 
in dogs and cats with penicillin applied directly to the 
cortex. In animals paralyzed with pancuronium and 
mechanically ventilated, generalized seizure activity 
was documented via the electroencephalogram. As the 
serum magnesium concentrations were increased, a 
decrease of interictal spike frequency occurred. Mean 
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interspike interval also widened by one half, suggesting 
that the pattern of electroencephalogram spike gen- 
eration became more random with less paroxysmal 
- bursting. They found, when the spike generation from 
the epileptic focus was suppressed by magnesium, that 
previously successful attempts to activate the focus into 
an ictal paroxysm with pentylenetetrazol and noxious 
cutaneous stimulation were no longer possible. This 
suppression occurred at levels well below complete 
neuromuscular blockade and within clinically effective 
serum magnesium concentrations of 2 to 8 mEq/L. 

It would appear that the anticonvulsant activity of 
magnesium is central and not at the neuromuscular 
junction. Clinically effective levels of magnesium re- 
quired to prevent eclamptic seizures are far too low to 
prevent the motor activity that would be seen with con- 
vulsions. i 
William C. Shelley, M.D. 
Department of Anesthesiology 
Naval Regional Medical Center 
Portsmouth, Virginia 23708 

Brett B. Gutsche, M.D. 
Department of Anesthesia 
Hospital of the University of Pennsylvania 
Philadelphia, Pennsylvania 19104 
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Roster of American obstetrical and gynecological societies* 


(Appears annually in the January 1 Issue) 


The American College of Obstetricians and Gynecol- 
ogists. (1951) President, Martin L. Stone. Secretary, 
George M. Ryan, Jr., 800 Madison Ave., Memphis, 
Tenn. 38163. Meeting, May 4-8, 1980. 


American Gynecological Society. (1876) President, J. 
Robert Willson. Secretary, A. Brian Little, Case West- 
ern Reserve University, 2065 Adelbert Rd., Cleve- 
land, Oh. 44106. Meetings, Fall, 1980. 


American Association of Obstetricians and Gynecol- 
ogists. (1888) President, George W. Mitchell, Jr. Sec- 
retary, Edgar L. Makowski, 4200 E. 9th Ave., Den- 
ver, Colo. 80262. Meeting (Annual), Sept. 3-6, 1980. 


Central Association of Obstetricians and Gynecolo- 
gists. (1929) President, Tommy N. Evans. Secretary, 
George D. Malkasian, Jr., Mayo Clinic, 200 Ist St., 
SW, Rochester, Minn. 55901. Meeting, Sept. 25-27, 
1980. 


South Atlantic Association of Obstetricians and Gy- 
necologists. (1938) President, William Kirkley. Secre- 
tary, Fred T. Given, 844 Kempsville Rd., Norfolk, 
Va. 23502. Meeting, Feb. 3-6, 1980. 


Alabama Association of Obstetricians and Gynecolo- 
gists. President, Felix M. Tankersley, Secretary, Pat- 
rick Stewart, 721 E. 10th St., Anniston, Ala. 36210. 
Meeting, May 16-18, 1980. 


*Changes, omissions, and corrections must be received by 
the publisher two months in advance (by November 1) for the 
Roster. Please address the Journal Editing Department, The 
C. V. Mosby Company, 11830 Westline Industrial Drive, St. 
Louis, Missouri 63141. The number after the Society's name is 
the year of founding. For further information, address the 
respective secretaries. 


148 


Society for Gynecologic Investigation. President, Pentti 
K. Siiteri. Secretary, Lawrence D. Longo, Division of 
‘Perinatal Biology, Loma Linda University, Loma 
Linda, Calif. 92350. Meeting, March 19-22, 1980. 


Society of Obstetricians and Gynaecologists of Can- 
ada. (1945) President, H. H. Allen. Secretary, John C. 
G. Whetham, Academy of Medicine Bldg., 288 
Bloor St., W., Toronto, Ont., Can. M5S 1V8. Meet- 
ing, June 10-14, 1980. 


American Board of Obstetrics and Gynecology, Inc. 
(1930) President, William J. Dignam. Secretary, James 
A. Merrill, 711 Stanton L. Young Blvd., Oklahoma 
City, Okla. 73104. Meeting, June 26-27, 1980. 


Pacific Coast Obstetrical and Gynecological Society. 
(1931) President, Leon P. Fox. Secretary, David C. 
Figge, Ob-Gyn (RH-20), Seattle, Wash. 98195. Meet- 
ing, Oct. 25-30, 1980. 


American Association of Gynecologic Laparoscop- 
ists. (1972) President, Jaroslav F. Hulka. Secretary, 
Stephen L. Corson, 400 Franklin Medical Bldg., 829 
Spruce St., Philadelphia, Pa. 19107. Meeting, Nov. 
18-23, 1980. 


American Association of Pro Life Obstetricians and 
Gynecologists. (1973) President, Matthew J. Bulfin. 
Secretary, John G. Masterson, 170 Garfield, Elm- 
hurst, Ill. 60126. Meeting, May 5, 1980. 


Atlanta Obstetrical and Gynecological Society. (1953) 
President, Luella Klein. Secretary, Alton V. Hallum, 
35 Collier Rd., N.W., Atlanta, Ga. 30309. Meetings, 
by arrangement. . 


Bronx Gynecological and Obstetrical Society. (1924) 
President, Zeev Koren. Secretary, John Parente, Dept. 
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Ob/Gyn, Lebanon Hospital, Grand Concourse & 
Mt. Eden Ave., Bronx, N. Y. 10466. Meetings, Jan. 
21, Feb. 18, March 17, April 21, and May 19, 1980. 

Buffalo Gynecologic and Obstetric Society. (1945) 
President, John D. Bartels. Secretary, Camille M. 
Perla, 77 Livingston Street, Buffalo, N. Y. 14213. 
Meetings, Jan. 9, Feb. 12, March 11, Sept. 11, Oct. 9, 
Nov. 13, and Dec. 11, 1980. 


Cincinnati Obstetrical and Gynecological Society. 
(1876) President, Harry C. Roach. Secretary, George 
Wierwille, 8040 Reading Rd., Cincinnati, Oh. 
45237. Meetings, third Thursday of each month. 


Connecticut Society of American Board of Obstetri- 
cians and Gynecologists, Inc. (1952) Presideni, 
Richard Jones III. Secretary, John M. Gibbons, St. 
Francis Hospital, Hartford, Conn. 06106. Meetings, 
May and Dec. 


East Bay Gynecological Society. (1948) President, R. V. 
Guggenheim. Secretary-Treasurer, H. Milton Watch- 
ers, 2415 High School Ave., Concord, Calif. 94520. 
Meetings, third Wednesday of each month. 


Florida Obstetric and Gynecologic Society. President, 
James M. Inaram. Secretary, Taylor H. Kirby, Jr., 
1100 N.W. 8th Ave., Gainesville, Fla. 32601. Meet- 
ing, May, 1980. 


Honolulu Obstetrical and Gynecological Society. 
(1947) President, Francis Terada. Secretary, Theo- 
dore K. L. Tseu, Kapiolani Hospital, 1319 Punahou 
St., Honolulu, Hawaii 96826. Meetings, to be an- 
nounced by President. 


Indiana Obstetrical and Gynecological Society. (1947) 
President, H. Richard Schell. Secretary, Phil N. Eskew, 
Jr., 2084 St. Andrews Cir., Carmel, Ind. 46032. 
Meetings, third Wednesday, Jan. and April; Sept. 
and Oct., variable. 


Jackson Gynecic Society. President, Earl T. Stub- 
blefield. Secretary, Beverly A. Smith, 608 Medical 
Arts Bldg., Jackson, Miss. 39201. Meetings, fourth 
Monday of each month, excluding June, Aug., and 
Dec. 


Memphis and Shelby County Obstetrical and Gyneco- 
logic Society. President, Peter Ballinger. Secretary, 
Betty Schettler, Ste. 614, 6025 Walnut Grove, Mem- 
phis, Tenn. 38138. 


Miafni Obstetrical and Gynecological Society. (1946) 
President, Arthur I. Rudolph. Secretary, Allan Mc- 
Leod, P.O. Box 520875, Biscayne Annex, University 


of Miami School of Medicine, Miami, Fla. 33152. « 
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Meetings, second Thursday of Jan., March, May, 
and Nov. 


Milwaukee Gynecological Society. (1951). President, 
Walter R. Schwartz. Executive secretary, Robert H. 
Herzog, 850 Elm Grove Rd., Elm Grove, Wis. 
53122. Meetings, Feb. 11, March 10, April 14, Oct. 
7, and Nov. 4, 1980. 


Montana Obstetrical and Gynecological Society. 
(1948) President, John Heine. Secretary, James Nickel, 
1930 9th Ave., Helena, Mont. 59601. Meeting, 
March 6-8, 1980. 


Nassau Obstetrical and Gynecological Society, Inc. 
(1944) President, Donald Casper. Secretary, William 
H. DeVries, Rm. 109, 2000 N. Village Ave., 
Rockville Centre, N. Y. 11570. Meetings, Feb. 18 
and March 17, 1980. 


New Jersey Obstetrical and Gynecological Society. 
(1947) President, John Franzoni. Secretary, Robert 
Malatesta, Muhlenberg Hospital, Plainfield, N. J. 
07060. Meetings, Spring and Fall. 


New York Gynecological Society, Inc. President, John 
F. Dwyer. Secretary, Velimir S. Svesko, 153 W. 11th 
St, New York, N. Y. 10011. Meetings, Jan. 23, 
March 26, May 28, and Oct. 22, 1980. 


North Dakota Society of Obstetrics and Gynecology. 
(1938) President, James Kolars. Secretary, Steffen 
Christensens, 737 Broadway, Fargo, N. D. 58102. 
Meeting, Sept. 5-6, 1980. 


The Obstetrical and Gynecological Society of Suffolk 
County. President, Robert Van Son. Secretary, John 
A. Pallotta, 786 Montauk Hwy., West Islip, N. Y. 
11795. Meetings, second Wednesday of Feb. and 
May, 1980. 


Obstetrical Society of Boston. President, Thomas 
Leavitt. Secretary, Charles F. Eades, 77 Massachusetts 
Ave., Cambridge, Mass. 02139. Meetings, Jan. 21, 
Feb. 25, March 7, and April 28, 1980. 


The Obstetrical Society of Philadelphia. (1868) Presi- 
dent, Edward E. Wallach. Secretary, Leon A. Peris, 
Ste. 8102, Thomas Jefferson University Hospital, 
111 S. 11th St., Philadelphia, Pa. 19107. Meetings, 
first Thursday of Oct.-May. 


Oklahoma City Obstetrical and Gynecological Soci- 
ety. (1940) President, Schales L. Atkinson. Secretary, 


Franklin D. Barnett, Ste. 200, 2801 Parklawn Dr., 


Midwest City, Okla. 73110. Meetings, Feb. 11, April 
14, May 12, Oct. 13, and Nov. 10, 1980. 
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Omaha Obstetrical and Gynecological Society. (1946) 
President, Duane Warden. Secretary, Roger Jern- 
strom, 410 S. Saddle Creek Rd., Omaha, Neb. 
68131. Meetings, third Wednesday of Jan., March, 
May, Sept., and Nov. 


Peninsula Gynecologic Society. (1954) President, John 
D. Milburn, III. Secretary, Robert L. Bratman, 105 S. 
Drive, Mt. View, Calif. 94040. Meetings, Feb., May, 
Sept., and Nov. of each year. 


Phoenix Obstetrical and Gynecological Society. Prest- 
dent, Franklin D. Loffer. Secretary, James R. Mouer, 
2320 N. 3rd St, Phoenix, Ariz. 85004. 


St. Louis Gynecological Society. (1877) President, Joe 
Belew. Secretary, Frank Ostapowicz, 3 Hillvale Dr., 


Clayton, Mo. 63105. Meetings, second Thursday of 


Oct., Dec., Feb., and April. 


San Antonio Obstetrical and Gynecological Society. 
(1963) President, Antonio Cavazos. Secretary, W. C. 
Schorlemer, Ste. 374, 1303 McCullough, San An- 
tonio, Texas 78212. Meetings, semi-monthly. 


San Diego Gynecological Society. (1937) President, 
James Nelson. Secretary, John E. Mayo, 3939 Iowa 
St., San Diego, Calif. 92104. Meetings, monthly. 


San Francisco Gynecological Society. (1929) President, 
Austin Lea. Secretary, Robert N. Smith, Ste. 810, 350 
Parnassus Ave., San Francisco, Calif. 94117. Meet- 
ings, Jan. 8, Feb. 5, March 11, April 8, and May 13. 


Shufelt Gynecologic Society of Santa Clara Valley. 
(1947) President, Robert Floyd, Jr. Secretary, Gerald 
Trobough, 15151 National Ave., Los Gatos, Calif. 
95030. Meetings, third Thursday of Jan., March, 
May, July, Sept., and Nov. 
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Texas Association of Obstetricians and Gynecolo- 
gists. (1931) President, Georgia F. Legett. Secretary, 
George B. Coale, 8100 Greenbriar, Houston, Texas 
77054. Meeting, March 6-8, 1980. ° 


Toledo Society of Obstetricians and Gynecologists. 
President, Lloyd R. Kavanagh. Secretary, Marion F. 
Detrick, Jr., 5757 Monclova Rd., Maumee, Ohio 
43537. Meetings, as announced. 


Tri-Counties Obstetrical and Gynecological Society. 
(1959) President, Robert A. Reid. Secretary, Duncan J. 
Turner, 301 W. Pueblo St., Santa Barbara, Calif. 
93105. 


Virginia Obstetrical and Gynecological Society. 
(1936) President, Lucien W. Roberts. Secretary, David 
W. Branch, P.O. Box 8477, Roanoke, Va. 24014. 


Washington Gynecological Society. (1933) President, 
Charles Townsend. Secretary, James M. Frawley, 
3415 Hamilton St., Hyattsville, Md. 20782. Meet- 
ings, Jan. 9, March 12, and May 14. 


West Virginia Obstetrical and Gynecological Society. 
(1935) President, T. Keith Edwards. Secretary, Char- 
les V. Porter, Medical Park Professional Center, 
Wheeling, W. Va. 26003. Meetings, to be an- 
nounced. 


Wisconsin Obstetrical and Gynecological Society. 
President, Wm. Fralich. Secretary, E. Howard Theis, 
92 E. Division St., Fond du Lac, Wis. 54935. Meet- 


ing, July. 


Youngstown Society of Obstetricians and Gynecolo- 
gists. President, Kalman Kunin. Secretary-Treasurer, 
Richard L. Bernstine, 32 N. Cadillac Dr., Youngs- 
town, Oh. 44512. 
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Dilemmas in Obstetrics 


A postgraduate course entitled “Dilemmas in 


Obstetrics" will be presented by the University. of 


California, San Francisco, Department of Obstetrics 
and Gynecology, in Kauai, Hawaii, on February 16-23, 
1980. 

For further information contact: Ms. Jo Anne Bow- 
man, Department of Obstetrics and Gynecology, Uni- 
versity of California Medical Center, 1489M, San 
Francisco, California 94143. 


Postgraduate course: The Therapy of 
Bacterial Infection 


The Infectious Disease Society for Obstetrics and 
Gynecology and the Department of Obstetrics and Gy- 
necology, The George Washington University Medical 
Center, announce a postgraduate course entitled, "The 
Therapy of Bacterial Infection," to be held May 29-31, 
1980, The George Washington University Medical 
Center, Washington, D. C. 

For further information please contact: Dr. John W. 
Larsen, Jr., Department of Obstetrics and Gynecology, 
The George Washington University Medical Center, 
2150 Pennsylvania Ave, N.W., Washington, D. C. 
20037. 


Symposium on the Menopause: 
Clinical, Endocrinological and 
Pathophysiological Aspects 


The "Symposium on the Menopause: Clinical, Endo- 
crinological and Pathophysiological Aspects" will be 
held in Viareggio, Italy, on May 26-28, 1980. 

Sponsors are: Italian Society of Obstetrics and 
Gynaecology, Italian Society of Fertility and Sterility, 
Italian Society of Endocrinology, CNR Project "Biology 
of Reproduction" Italy, BIODATA, and Serono 
Symposia. 

For further information, please contact the Scientific 
Secretary: Dr. G. B. Melis, Istituto di Clinica Ostetrica e 
Ginecologica, Università degli Studi, Via Roma 35, 
56100 Pisa, Italy. 


Eighth International Seminar on Reproductive 
Physiology and Sexual Endocrinology: 
Blastocyst-Endometrium Relationships 

The Eighth International Seminar on Reproductive 


Physiology and Sexual Endocrinology: Blastocyst-En- . 


è 
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dometrium Relationships will be held in Brussels, Bel- 
gium May 21-24, 1980. It is sponsored by the Human 
Reproductive Research Unit, Department of Obstetrics 
and Gynaecology, Saint-Pierre Hospital, Free Univer- 
sity Brussels. 

Detailed information can be obtained from: Dr. F. 
Leroy, Human Reproduction Research Unit, Depart- 
ment of Obstetrics and Gynaecology, St-Pierre Hospi- 
tal, 322 rue Haute, 1000 Brussels, Belgium. 


International Symposium on Uterine and 
Placental Blood Flow 


The International Symposium on Uterine and Pla- 
cental Blood Flow will be held March 24 and 25, 1980, 
at the University of Chicago, Center for Continuing 
Education, Chicago, Illinois. It is sponsored by the 
Chicago Heart Association and the University of 
Chicago, Department of Obstetrics and Gynecology, 
and supported by the National Institutes of Health. 

For further information contact: Susan A. Shekelle, 
Section Head, Preventive Cardiology, Chicago Heart 
Association, 20 North Wacker Dr., Chicago, Illinois 
60606. 


Genes, Chromosomes and Neoplasia 


“Genes, Chromosomes and Neoplasia” will be the 
topic of the Thirty-third Annual Symposium on Fun- 
damental Cancer Research to be held in Houston at the 
Shamrock Hilton Hotel, March 4-7, 1980. 

For additional information contact: Stephen C. 
Stuyck, Information Coordinator, M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas 77030. 


Fifth Annual Meeting of the American Society 
of Andrology 


The Fifth Annual Meeting of the American Society 
of Andrology will be held March 11-14, 1980, in Chi- 
cago, Illinois. This conference is designed for scientists, 
clinicians, and other professionals who are interested in 
the exchange of scientific and clinical information re- 
lated to male reproduction. 

For further information write to: Dr. L. J. D. Zane- 
veld, Department of Physiology and Biophysics, Uni- 
versity of Illinois at the Medical Center, P. O. Box 
6998, Chicago, Illinois 60680. 
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Health Communication for Providers 
and Consumers 


A symposium entitled “Health Communications for 
Providers and Consumers” will be held March 1-2, 
1980, at the Sheraton-Palace Hotel in San Francisco, 
California, and will be sponsored by the University of 
California, Division of Continuing Education Health 
Sciences. 

For information contact Continuing Education 
Health Sciences, University of California, 24 Kirkham, 
San Francisco, California 94143. 


Postgraduate course: Current Concepts in 
Gynecologic Oncology 


The Department of Obstetrics and Gynecology of 
The University of Chicago, Chicago Lying-in Hospital, 
announces a postgraduate course, “Current Concepts 
in Gynecologic Oncology,” to be held April 11-12, 
1980, at The Center for Continuing Education, The 
University of Chicago, 1307 E. 60th St., Chicago, Ill. 

For course details contact Ann Wetherby, Chicago 
Lying-in Hospital, 5841 S. Maryland, Chicago, Illinois 
60637. 


Fourth Annual Spring Weekend Symposium on 
Diagnostic Ultrasound 


The Downstate Medical Center, State University of 
New York, Department of Radiology and Office of 
Continuing Education, are presenting the Fourth An- 
nual Spring Weekend Symposium on Diagnostic UI- 
trasound on April 26 and 27, 1980, at the Barbizon 
Plaza Hotel, New York, New York. 

For further information, contact: Department of 
Radiology, State University of New York, Downstate 
Medical Center, 450 Clarkson Ave., Brooklyn, New 
York 11203. 


Contraception Update 1980: Current Problems 

and Potential Solutions 

The University of California, San Francisco, Division 
of Continuing Education in Health Sciences, will spon- 


January 1, 1980 
Am. J. Obstet. Gynecol. 


sor a symposium entitled “Contraception Update 1980: 
Current Problems and Potential Solutions,” February 
9-10, 1980, at the Sheraton-Palace Hotel, San Fran- 
cisco, California. " 

For program information write: Continuing Edu- 
cation Health Sciences, University of California, San 
Francisco, 24 Kirkham, San Francisco, California 
94143. 


Postgraduate Workshops in Real-time 

Obstetrical Ultrasonography 

Postgraduate Workshops in Real-time Obstetrical Ul- 
trasonography will be presented by the Department of 
Radiology and the Department of Obstetrics and Gy- 
necology, Baylor College of Medicine, at the Jefferson 
Davis Hospital, 1801 Allen Parkway, Houston, Texas 
77019, January 3-4, 1980, through June 26-27, 1980 
(weekly). 

For information contact: The Office of Continuing 
Education, Baylor College of Medicine, Texas Medical 
Center, Houston, Texas 77030. 


Invitation for presentations on current clinical 
and basic investigations in 
reproductive immunology 


For the "S. B. Gusberg Seminar on Reproductive 
Immunology," to be held June 26-27, 1980, at the 
Mount Sinai Medical Center, New York, New York, we 
are inviting the presentation of scientific papers in any 
of the following fields: Pregnancy Immunology, 
Tumor Immunology, and Infertility Immunology. 

Authors wishing to participate are requested to 
submit three copies of an abstract not later than March 
l, 1980, to: Norbert Gleicher, M.D., Reproductive 
Immunology, Department of Obstetrics and Gynecol- 
ogy, Mount Sinai School of Medicine, One Gustave 
Levy Place, New York, New York 10029. 
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BELLERGAL S... 
w 

TABLETS 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 


donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 





Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes. 
sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, “nervous stomach; and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc 
Premenstrual tension. 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function. 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely. 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 

for menopausal 

vasomotor instability ! 
IS receiving 

renewed attention. 


BELLERGAL-S 


Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 40.0 mg: Gynergen® (ergota- 
"« mine tartrate, USP) sympathetic inhibitor, 0.6 
rng: Bellafoline* (levorotatory alkaloids of bella- 
donnas as malates) parasympathetic inhibitor, 

. 0.2 mg 


Long clinical experience has estab- 

- lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 








So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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— Brevicon® 28-Day Tabes — 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
‘gut fate for medical reasons, as observec in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate dee to menstrual disorders and ir- 
regularities was atso somewhat higher. drogouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM G C.S. 
Studies have shown a positive association hetween the dose of estrogens in 
D: C.s and the risk of thromboembolism. for this reason. it i$ prudent anc in 
keeping with good principles of therageutics to minimize exposure to estro- 
gen. The GC. product prescribed for any given patient shouid be that product 
Which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
jess of estrogen. 


CONTRAINDICATIONS 1. Known or Suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophtebitis or thromboembolic disorders. b. 


Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 


lion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
-diovascular side effects trom O.C. use, This risk increases with age and 
with heavy smoking (15 or mare cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s shouid 
| be strongly advised not to smoke. 


.. The use of O.C.s is associated with increased risk of several serious con- 
—üitions including thromboembolism, stroxe. myocardial infarction, liver 
_ tumor, gail bladder disease, visual disturbances, fetal abnormalities, and 
: Bypertension. Practitioners prescribing O. C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk far fatal venous thromboembolism, two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develoo these diseases without evident cause 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. in a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, :t was estimated that the reia- 
tive risk of hemorrhagic stroke was 2 0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term. follow-up study had suggested such an association in 1974, but 
the number of cases was too smail tp estimate the risk. MYOCARDIAL IN- 
FARCTION, An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported. confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected. that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension. hypercholesterolemia, obesity, diabetes, 
history of preectamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additiona! risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
gred a major predisposing condition to myocardial infarction) are about twice 
à5 likely to have a fatal myocardial infarction as nonusers who do not smoke 
D.C. users who are also smokers have about a 5-foid increased risk of fatal 
infarction compared to users who do not smoke. and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
3umber of cigarettes smoked is also an importan! factor. in determining the 
importance of these relative risks, however. the baseline rates for various age 
foups must be given serious consideration. (The estimates are based on 
sritish vital statistics which show acute myocarciai infarction death rates 2- to 
3-times less than in the U.S. for women in these age group. consequently, 
actual U.S. death rates could be higher. ? The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified: other synergistic actions may exist, RISK OF DOSE. 
in.an analysis of data derived from several natiorat adverse reaction reporting 
Systems. British investigators concluded that the risk of thromboembolism 
neluding coronary thrombosis is role | related to the dose of estrogen used 
n.0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sOciated with a higher risk of thromboembolism than those containing 0.05- 
3.08 mg of estrogen. Their analysis did suggest. however, that the quantity 
yt estrogen may not be the sole factor involved. This finding has been sup- 
sorted by a study in the United States, Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-oniy 
3.C.s have not been performed. Cases of thromboembolic disease have been 
'eported in women using these products, and they should not be presumed to 
3e free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
JRY DISEASE. A large British prospective study estimated the mortality rate 
yer 100.000 women per year from diseases of the circulatory system for 
sers and nonusers of O C. s according te age. smoking habits, and duration 
3f use, The overall excess death rate annually from circulatory diseases for 
J.C. users was estimated to be 20 per 100.000 (ages 15-34 — 5/100,000; 
ages 35-44 — 33/100.000. ages 45-49 — 140/100 000). The risk is concen- 
‘tated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of G.C. use. ft was not possi- 
ae, however, to examine the interrelationships of age, smoking, and dura- 
don of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed à 10-fold increase in ceath due to circulatory dis- 
sages in users for 5 or more years, all of these deaths occurred in women 35 
X older. Until larger numbers of women under 35 with continuous use for 5 
»r mare years are available, it is not possible to assess the magnitude of the 
telative risk for fhis younger age group. The availabie data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
dus methods of contraception. The estimates of risk of death for each method 
nclude the combined risk of the contraceptive method (e.g., thromboem- 
Wiis and thrombotic disease in the case of O.C.5) pius the risk attributable to 
jregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings af this 
inalysis are shown in Table 1 below. The study coaciuded that the mortality 
issociated with ail methods of birth control is iow and below that of 
shiidbirth, with the exception of 0.C.s in women aver 40 who smoke. (The 
‘ates given for pill oniy/smokers for each age group are for smokers as a 
slass. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double. for "light" smokers [oe than 15 cigarettes a day). 
ibout 50 percent.) The lowest mortality is associated with the condom or dia- 
yhragm backed up by early abortion. The study aiso concluded that G.C. 
iSeérs who smoke, especially those over the age of 30. have a greater mortal- 
ty risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
io control per 100.000 nonsterile women by regimen of control and age ol 
vomen are: 
















EN erm ee 15-19 20.24 25-29 30-34 35-39 40-44 
io method 56 61 74 139 208 226 
ibortion only 12 1.6 1.8 Ef 1.9 12 
Ht oniy —nonsmokers 13 1.4 t4 22 45 71 
iH only — smokers 15 18 316 158 1!34 589 
UDs only 09 1.0 12 t4 20 t9 
raditional 

Oniraception only 1.1 1.6 2.0 3.6 5.0 42 
taditional contra- 

&ption and abortion 02 02 03 03 03 202 
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‘he risk of thromboembolic and thrombotic disease associated with O.C.s 
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as further increased by hypertension. hyperlipidemias, obesity, diabetes, or — 


history of preeclampic toxemia and especially by cigarette smoking. Based on — 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of Q.C.s 


Age Below 30 30-39 404- 
Heavy smokers C 8 A 
Light smokers D C 8 
Nonsmokers 
(No predisposing conditions) D C. D C 
Nonsmokers 
(other predisposing conditions) C C,B BLA 


are errr A RN TARA A th tH RMT nthe 


A — Use associated with very high dsk. C— Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, gumo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis}. Should any of these occur or be 
suspected, the drug should be discontinuec immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible. O.C.s should be discontinued at least 4 
weeks before surgery of à type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A. B. or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
Q.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or dipiopia; 
papitiedema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant. in dogs. 
Several retrospective case-contro} studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication te relieve menopausal symptoms. One publication reported or the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing tisk factors for adenccar- 
cinoma of the endometrium (e.g.. «regular bleeding at the time 0.C.s were 
first given, A gig Stic ovaries} nearly all occurred in women who had used a 
sequential O.C. These products are 10 longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination cr proges.ogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. in one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with Q.C s, a Len risk was suggested for the subgroups of C.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of berign breast tumors in users of O.C.s has been well 
documented. in a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in sity in OC. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversai of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of Vp diera after prolonged exposure. There 
have been other reports of microgianduiar hyperplasia of the cervix in users 
0f Q.C.s. in summary. there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of ail women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal idi h appropri- 
ate diagnostic measures should be taken to rule aut malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, iier al 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in shor- 
term as well as long-term users of 0.C.s. One study showed that Q-C. formy- 
lations with high hormonal potency were associated with a higher risk thaa 
tower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an wi- 
common lesion, it should be considered in women presenting with an "acute 
abdomen’. The tumor may cause sericus or fatal hemorrhage. Patients with 
iver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may cleariy show a focal defect. Hepatic arteriog- 
raphy may be à useful procedure in diagnosing primary liver neoplasm. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in vtero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in fater life a form of vaginal or cervical cancer that is ordinarily extremely 
rate, This risk has been estimated to be of the order of 1 in 1,000 exposures 
of less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethyistilbestral (from 30 to 90%} have been found to have epithe- 
ligi changes of the ie ole anc cervix. Aithough these changes are histologi- 
cally benign. it is not known whether this condilion is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Aithough similar data are not available with the use of other es- 
trogens, it cannot be presumed that they wouid not induce similar changes. 
An increased risk of congenital anomalies, inciuding heart defects and limb 
defects, has been reported foflowing use of sex hormones, including O.C.s, 
in pregnancy. in one case-control study it was estimated that there was a 
4.7 -fold increased relative risk of limb-recuction defects in infants exposed in 
utero to sex hormones (O.C.s. hormona: withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days ef treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. in a large prospective study. cardiovascular detects in 
children born to women who received temale hormones. including 0.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1.000 births, compared 
to 7.8 per 1.000 tor children not so exposed ín utero. These results are statis- 
tically significant. in the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence trom well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that E nies and possibly other 
types of polypioidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. if the patient has not adhered to the prescribed schedule. the pos- 
sibility of pregnancy should be considered at the time of the first missed 
Xa (ot after 45 days trom the last merstruai period if progestegen-only 
.C.s are used) and further use of 0.C.s Should be withheld unti? pregnancy 
has been ruied out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruied out before continuing 
the contraceptive regimen. if pregnancy is confirmed. the patient should be 
aparised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. it is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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pregnancy. 6. Gai Bladder Di it | kof Gal 
bladder disease in users of O.C.s or estrogens: In ane study, an increased .° 
risk appeared after 2 years of use snd doublé Jed atter 4 or 5 years of use. in 


another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on 0.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving 0.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
biood pressure has been reported with O.C. use. in some women, hyperten- 
sion May occur within a few months of beginning G.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blcod pressure d preg- 
nancy. a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood ure 
may remain within the "normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly tor 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
0f a new pattern which is recurrent, persistent, of Severe, Ay pei discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities. 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. in breakthrough bleeding. as in ali cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent of recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. 1f patho has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
n to remain anovulatory or to become amenorrheic after discontinuation 
of O.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulalion, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and o! pituitary tumors 
(e.g.. adenomas} has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-foid increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. Infertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-O. C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However. in progestogen-only 0.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small traction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
Grugs. The effects, if any, on the breast fed child have not been determined. if 
feasible, the use of O.C.s should be deferred until the infant has been 
weanec. PRECAUTIONS GENERAL 1. A complete medical and family history 
shouid be taken prior to the initiation of O.C.s. The pretreatment and periodic 
m examinations should include special reference to blood pressure, 
fasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the um is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
Be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma‘or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. tf jaun- 
dice develops in any patient receiving such drugs, the medication shouid be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. 0.0. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. Mesi Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.7.5, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 3. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrcgen-containing 0.C.s. For example: a. Increased suito- 
bromophthalein retention. b. Increased prothrombin and factors Vil, Vill, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability c. increased thyroid binding globulin {TBG} leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free 13 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chioramphenicol, sulfonamides. nitrofurantoin, barbiturates, phenytoin, 
primidone. analgesics. tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs. such as oral anticoagu- 
‘ants, anticonvulsants. tricyclic antidepressants, antihypertensive agents 

èg., quarethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 

ee Warnings. PREGNANCY Pregnancy category X, See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis. liver tumors, cerebral hemorrhage, hypertension, gail bladder 
disease, congenital anomalies, neuro-ocular lesions. e.g... retinal thrombosis and 
optic neuritis. The tollowing adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ties (breakthrough bleeding. spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting. 
bioating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement. and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease) change in cervical erosion and cervical secretion, 
possibie diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
fash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
iaat candidiasis, profactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has bean 
neither confirmed nor refuted: premenstruai-like syndrome, cataracts, changes * 
ir. libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, e multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria. impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package insert) 








































OB-GYN | 
OB-GYN The Department of Obstetrics and Gyne- 


cology at St. John's Mercy Medical Centeris- 
] seeking a board certified Obstetrician and. 
^ .0 ur 21 member multi- Gynecologist with leadership and teaching. 


| abilities to join its fulltime faculty at its 
= Sp ecialty i primary i fee for medically integrated institution, St. Francis. 
service gr oup is expanding and Mercy Hospital. This position offers the ex- 
we wish to add a 3rd OB-GYN ceptional opportunity to establish a practice | 
to our staff. We offer a 


in obstetrics and gynecology in a new, 
: modern, progressive, community hospital. 
guaranteed salary plus incen- St. Francis Mercy Hospital is located about 
Ty . ` 45 minutes from St. Louis in quiet, pro-. 

Hs ü an p ay from day bini partner gressive, Washington, Missouri. It is one of. 
Rx Ship within 2 years. Must be the fastest growing areas in Eastern. 
. Board eligible/certified. Our Missouri. ] 
location is 50 miles N.W. of Direct inquiries and send curriculum vitae to: 


Chicago in a very desirable James G. Blythe, M.D. 


Chairman, 
area. Contact Mr. S. Sern, Ad- Obstetrics and Gynecology 
ministrator, 1110 N. Green St., 2: oM md en 
| | qe 15 Sou ew Ballas Roac 
McHenry, Illinois 60050. (815) er ais Missoutio3idi 
389-1050. St. John's Mercy Medical Center 


Is an equal opportunity employer, 





Detects fetal life early in pregancy (9-12 weeks) è Confirms fetal life throughout preg: 
nancy € Assesses rate and rhythm of the fetal heart during labor « Pocket size: 
E smali, light and durable e Stethoscope style headset for privacy and isolation from E 
(à background noise € Jack for second headset permits patient or colleague to listen - 
e Operates at an ultrasound frequency of 2.25 MHz e Powered by a longe” 
life, replaceable battery e Two simple controls: on-off switch and volume. - 


NEW POCKET SPEAKER : 
MODEL SA2 á 


Compact, battery-powered loudspeaker is a conve- 
nient alternative to the stethoscope headset. 


TRIAL WITHOUT ! wish to order the 


Model FP3A ULTRA- [ E 
OBLIGATION SOUND STETHOSCOPE and/or the Model 


| SA2 Speaker. | understand that | may return the units for full credit 
e within two weeks after receipt if not fully satisfied, 






















E [seno information []sit me []cHeck ENCLOSED ~ 


PRICES | 
Model FP3A: Includes headset, 
case, battery, coupling gel and 
instructions. $426.00 
Model SH3A: Extra headset. ^ 

$ 3950 . 
Model SA2: Pocket Speaker, 

$ 75.00 





| SONICS ICS Ji P.O. sod: M (340 PIONEER WAY) TOLL-FREE TELEPHONE: 800 227-8076 


MOUNTAIN, VIEW, CA 34042) IN CALIFORNIA, CALL COLLECT: (415) 9653333. 








Research Triangle Park 


e Ax: Burroughs Wellcome Co. 
é Z 
“gs North Carolina 27709 





American Journal of Obstetrics and Gynecology Ire 
Copyright © 1980 by The C. V. Mosby Company 


February | 


1980 


Transactions of the Thirty-fifth Annual 
Meeting of the Society of Obstetricians and 
Gynaecologists of Canada 





Perinatal management and outcome in the infant weighing 1,000 to 2,000 grams 269 


J. E. Milligan, M.D., F.R.C.S.(C.), and A. T. Shennan, M.B., M.R.C.P.(U.K.), F.R.C.P.(C.) 
Toronto, Ontario, Canada 


The growth and development of infants weighing 1,000 to 2,000 grams at birth and 273 
delivered in a perinatal unit 


A. T. Shennan, M.B., M.R.C.P.(U.K.), F.R.C.P.(C.), and J. E. Milligan, M.D., F.R.C.S.(C.) 


Toronto, Ontario, Canada 


(Contents continued on page 7) 





Vol. 136, No. 3, February 1, 1980. The American Journal of Obstetrics and Gynecology is published semimonthly by 
The C. V. Mosby Company, 11830 Westline Industrial Drive, St. Louis, Missouri 63141. 





Annual subscription rates. U. S. All Foreign Countries 
Institutional* $52.50 $72.50 
Personalt $35.50 $55.50 
Student, residentt $28.40 $48.40 





Single copies are $4.50 postpaid. Remittances should be made by check, draft, or post office or express money order, 
payable to this Journal. 

* Institutional (multiple-reader) subscriptions are available to public and private libraries, schools, hospitals, and clinics; 
city, county, state, provincial, and national government bureaus and departments; and all commercial and private 
institutions and organizations. 

t Personal subscriptions and all student-rate subscriptions must be in the names of, billed to, and paid by individuals. All 
student-rate requests must indicate training status and name of institution. 

Subscriptions may begin at any time. 

Second-class postage paid at St. Louis, Missouri, and additional mailing offices. Printed in the U.S.A. Copyright © 1980 
by The C. V. Mosby Company. 





The appearance of a code at the bottom of the first page of an original article in this JouRNAL indicates the copyright 
owner's consent that copies of the article may be made for personal or internal use, or for the personal or internal use 
of specific clients. This consent is given on the condition, however, that the copier pay the stated per copy fee through 
the Copyright Clearance Center, Inc., P.O. Box 765, Schenectady, N. Y. 12301, (518) 374-4430, for copying beyond 
that permitted by Section 107 or 108 of the U. S. Copyright Law. This consent does not extend to other kinds of 
copying, such as copying for general distribution, for advertising or promotional purposes, for creating new collective 


works, or for resale. 
e 





STARVED 


lron-Deficiency Anemia 


canning electron Whether resulting from inadequate iron intake during adolescence, the increased 

icrograph of red blood iron demands of pregnancy, or the impact of blood loss, disease, or dietary 

ells taken from a patient deficiency in old age, the goal of treatment is the same—correcting the under- 

ith iron-deficiency lying cause while rebuilding vital blood and tissue stores of iron. 

anemia TABRON meets this need by providing the equivalent of 100 mg of elemental 
i iron in each Filmseal® tablet. During a course of therapy, that’s more than enough 

to effect a favorable hemoglobin response.* The TABRON formula contains iron 
in the well-tolerated form of ferrous fumarate. Gastric irritation usually associated 
with such replacement therapy is lessened. TABRON also supplies 500 mg of 
vitamin C to enhance iron absorption. 
Dependable response, minimal side effects, and convenient once-a-day dosage 
...that's why many physicians prescribe TABRON for patients who need iron. 


TABRON 


A comprehensive hematinic 


Each Tabron Filmseal represents: 304.2 mg ferrous fumarate (represents 100 mg of elemental iron): 
500 mg ascorbic acid; 6 mg thiamine mononitrate; 6 mg riboflavin; 5 mg pyridoxine hydrochloride; 
25 mcg cyanocobalamin, crystalline: | mg folic acid*: 30 mg niacinamide; 10 mg calcium pantothenate; 
30 1U* vitamin E (dl-alpha tocopheryl acetate, 30 mg); 50 mg dioctyl sodium sulfosuccinate. 

tCaution: Folic acid may obscure pernicious anemia; the peripheral blood picture may revert to normal 
while neurological manifestations progress. 

tlU —International Units 





*Moore CV: Iron, in Goodhart RS, Shils ME (eds): Modern Nutrition in Health and Disease, Dietotherapy, 
ed 5. Philadelphia, Lea & Febiger, 1975, p 315. 





PARKE-DAVIS 


PA HR KE-D aY S Division of Warner-Lambert Company 


Morris Plains, NJ 07950 


PD-JA-2404-1-P (3-78) 





Contents continued from page 5 


Fetal scalp blood pH sampling: Its value in an active obstetric unit 


David C. Young, Joyce H. Gray, Edwin R. Luther, and Leo J. Peddle 
Halifax, Nova Scotia, Canada 


Female dyspareunia 
John A. Lamont, M.D. 


Hamilton, Ontario, Canada 


A possible role for prolactin in the control of human chorionic gonadotropin and 
estrogen secretion by the fetoplacental unit 


Basil Ho Yuen, Wendy Cannon, Joyce Lewis, Lydia Sy, and Suzanne Woolley 


Vancouver, British Columbia, Canada 


Cyclic changes in the human fallopian tube isthmus and their functional importance 


Robert P. S. Jansen, M.B., B.Sc., F.R.A.C.P., M.R.C.O.G. 
Sydney, Australia 


Amniotic fluid testosterone and follicle-stimulating hormone assay in the prenatal 
determination of fetal sex 


T. A. Doran, M.D., P. Y. Wong, Ph.D., L. C. Allen, Ph.D., and M. Falk, M.D. 


Toronto, Ontario, Canada 


Results of a double-blind controlled study on the use of betamethasone in the 
prevention of respiratory distress syndrome 


T. A. Doran, M.D., P. Swyer, M.D., B. MacMurray, M.D., W. Mahon, M.D., E. Enhorning, 
M.D., A. Bernstein, M.D., M. Falk, M.D., and M. M. Woods, M.B., B.Ch. 


Toronto, Ontario, Canada 


Influence of maternal oxygen administration on the term fetus before labor 


D. C. Young, R. Popat, E. R. Luther, K. E. Scott, and W. D. R. Writer 
Halifax, Nova Scotia, Canada 


Circadian rhythms in maternal plasma cortisol and estriol concentrations at 30 to 
31, 34 to 35, and 38 to 39 weeks’ gestational age 


John Patrick, M.D., John Challis, Ph.D., Karen Campbell, M.E.Sc., Lesley Carmichael, B.Sc., 
Renato Natale, M.D., and Bryan Richardson, M.D. 


London, Ontario, Canada 
Clinical opinion 


Diverticula of the female urethra 


Samir N. Hajj, M.D., F.A.C.O.G., and Mark I. Evans, M.D. 
Chicago, Illinois 





276 


282 


286 


292 


309 


313 


321 


325 





335 


(Contents continued on page 9) 


The patient-tested — 
laxative 


Effective in 95.4% of 8,553 patients in 44 studies 
(43 published and 1 unpublished) 





Postpartum patients [ | Alfonso Goya, P., Perez Vasquez, A.: Rev Mexico Med 3: No. 16, 1968. 

C Baldwin, W.F.: Can Med Assoc J 89:566 (Sept. 14) 1963. O Bauer, H.: Ther Ggw 100:528 (Oct.) 
1961. [ ] Delmas, J.: La Med Practicienne (May) 1970. | ) Duncan, A.S.: Br Med J 1:439 (Feb. 23) 
1957. L] Girotti, M., Hauser, G.A.: Praxis 53:3 (Dec. 10) 1964. C] Gonzalez Genoves, M.: Rev 
Bibliografia Med Internac No. 329 (Nov.) 1968. | | Goodman, M.: Scientific Exhibit, AMA Clinical 
Meeting, Los Angeles (Nov.) 1962. | | Kasdon, S.C., Morentin, B.O.: J /nt Coll Sur 31:455 (April) 1959. 
[C] Leandro Cuevas, M., Ramirez Varela, E.: Semana Med de Mexico 53: No. 742 (Sept. 27) 1968. 

C] Monias, M.B.: Md State Med J 15:32 (Feb.) 1966. | | Peterson, W.F.: Unpublished report of 2,373 
cases of puerperal constipation, in the files of The Purdue Frederick Company. | | Scott, R.S.: Western 
Med 6:342 (Dec.) 1965. | ] Suarez, J., et al.: Int Rec Med 173:639 (Oct.) 1960. C] Wager, H.P., Melosh, 
W.D.: Quart Rev Surg Obstet Gynecol 15:30 (March) 1958. Drug induced constipation | ] Goodman, 
M.: Scientific Exhibit AMA Clinical Meeting, Los Angeles (Nov.) 1962. | |] Haward, L.R.C., Hughes- 
Roberts, H.E.: Gut 3:85, 1962. [| | Izard, M.W., Ellison, F.S.: Conn Med 26:589 (Oct.) 1962. [ | Rider, 
J.A., Moeller, H.C.: Clin Med 72:1645 (Oct.) 1965. L] Sarles, H., Camatte, R.: La Provence Medicale 
38:3 (Dec.) 1970. [ | Shaftel, H.E., et al.: Angiology 11:480 (Oct.) 1960. Postsurgical patients 

Cl Bauer, H.: Ther Ggw 100:528 (Oct.) 1961. L] Corral Manrique, E., et al.: Rev La Prensa Med 
Mexicana 32:3 (Jan.-Feb.) 1968. [ ) Delmas, J.: La Med Practicienne (May) 1970. | ] Goodman, M.: 
Scientific Exhibit, AMA Clinical Meeting, Los Angeles (Nov.) 1962. | ! Leandro Cuevas, M., Ramirez 
Varela, E.: Semana Med de Mexico 53: No. 742 (Sept. 27) 1968. Elderly patients || Baujat, J.P.: Gaz 
Hopitaux 136e:455 (April) 1964. | ] Blanc, (Dr.) and Choux, J.: Sud Med & Chirurg No. 2486 (Nov. 30) 
1962. [ ] Delmas, J.: La Med Practicienne (May) 1970. | | Rousseau, G., et al.: Ouest-Med 16:129 
(Feb.) 1963. | ] Sarles, H., Camatte, R.: La Provence Medicale 38:3 (Dec.) 1970. [ ] Smith, C.W., 
Evans, P.R.: Geriatrics 16:189 (April) 1961. | | Steigmann, F., Miller, M.: Scientific Exhibit, Am Acad Gen 
Pract, Dallas (March) 1958. Chronic constipation L] Blanc, (Dr.) and Choux, J.: Sud Med & Chirurg 
No. 2486 (Nov. 30) 1962. | ) Delmas, J.: La Med Practicienne (May) 1970. L] Flintan, P., Weeden, G.D.: 
Lancet 1:497 (March 7) 1953. | | Forgerit, M.: Ouest-Med 24:1955 (Nov.) 1971. | | Haward, L.R.C.: Acta 
Gastro-Enterol (Belg.) 29:810 (Aug.-Sept.) 1966. | | Katz, R.: Med Press 243:335 (April 20) 1960. 

O Lamphier, T.A., Ehrlich, R.: Am J Gastroenterol 27:381 (April) 1957. |.) Lowy, A.: Int Rec Med 
173:303 (May) 1960. | ] Peyton, T.R.: J Natl Med Assoc 49:388 (Nov.) 1957. | | Sarles, H., Camatte, R.: 
La Provence Medicale 38:3 (Dec.) 1970. Obstetric patients [ | Goodman, M.: Scientific Exhibit, AMA 
Clinical Meeting, Los Angeles (Nov.) 1962. | | Herland, A.L., Lowenstein, A.: Quart Rev Surg Obstet 
Gynecol 14:196 (Dec.) 1957. [O Monias, M.B.: et al.: Md State Med J 9:439 (Aug.) 1960. L] Sarles, H., 
Camatte, R.: La Provence Medicale 38:3 (Dec.) 1970. | | Scott, R.S.: Western Med 6:342 (Dec.) 1965. 
O Wager, H.P., Melosh, W.D.: Quart Rev Surg Obstet Gynecol 15:30 (March) 1958. Pediatric patients 
[ Berg, l., Jones, K.V.: Arch Dis Child 39:467, 1964. | ) Braid, F.: Med Press 231:251 (June 9) 1954. 

O Campbell-Mackie, M.: Practitioner 183:732 (Dec.) 1959. | | Campbell-Mackie, M.: S Afr Med J 
37:675, 1963. [| ] Dubow, E.: Arch Pediatr 77:261 (June) 1960. [_] Litchfield, H.R.: Scientific Exhibit, 
AMA, Chicago (June) 1961. | ] Moulies, A.: Gaz Med de France 68:239 (Jan. 25) 1961. 

Unspecified (] Steigmann, F.: Fed Proc 15:488 (March) 1956. 


SENOKOT 


(standardized senna concentrate) Tablets/Granules 


natural vegetable laxative 


Clinically established by more than two decades 
of documented experience 


Purdue Frederick 


€ Copyright 1979, The Purdue Frederick Company/Norwalk, CT 06856 A9457 . 214179 





Contents continued from page 7 


Pe et os gs ee eee 


Gynecology 


CES e SoS al E res TREE es cnp LL eid 


Clinical course and outcome of pregnancy in twenty-five patients with pituitary 339 
microadenomas 


R. Jewelewicz and R. L. Vande Wiele 
New York, New York 


Blood pressure and oral progestational agents 344 


W. Dallas Hall, M.D., Margaret B. Douglas, M.C.H., Brent A. Blumenstein, Ph.D., and 
Robert A. Hatcher, M.D., M.P.H. 
Alanta, Georgia 


Vasoactive intestinal polypeptide nerves in the human female genital tract 349 


Per Alm, Jan Alumets, Rolf Hàkanson, Góran Helm, Christer Owman, Nils-Otto Sjöberg, and 
Frank Sundler 
Lund, Sweden 


The establishment and morphologic characterization of finite cell lines from 352 
normal human endometrium 


Jeffrey M. Trent, John R. Davis, and Claire M. Payne 


Tucson, Arizona 


Obstetrics 





Relevance of correlates of infant deaths for significant morbidity at 1 year of age 363 


Sam Shapiro, B.S., Marie C. McCormick, M.D., Sc.D., Barbara H. Starfield, M.D., Jeffrey P. 
Krischer, Ph.D., and Dean Bross, Ph.D. 
Baltimore, Maryland 


The relationship of maternal attitude to pregnancy outcomes and obstetric 374 
complications 


Virginia Hight Laukaran, Dr.P.H., and Bea J. van den Berg, M.D., 
Berkeley, California 


Postpartum glycosylated hemoglobin levels in mothers of large-for-gestational 380 
age infants 


Ronald W. Coen, M.D., Richard Porreco, M.D., Larry Cousins, M.D., and Jeffrey A. 
Sandler, M.D. 
La Jolla, California 


(Contents continued on page 11) 


Pz zm £z 7 : DEA SI Pec paras ER 
ra hs, m ee : i AL Ors cB - tes 
ME <i - . ES , M CRI s EE È 
anette i Le io vt AES i D. XT X Rx C. IERI : = ee 0 
= Pos Nazi - AUNT A e e - 2 = ` se + 
ue NUM a T ai Umm mon AN lI. tei . 4 ` aoe ; x a š + AE Aati LS d 
» - = wer EC WI ED I oe ^ $E Ton = , X T , ? een ERAN, E. 
ER oa. Le "4 > Eo co — = s . ZG" xis TS UTC UTER Ps ies : E As Ou deed EE. P "d 
- ^" EE. "o £s < OT a - mnai (de an = = ee ; sg d : , "M - =< x * 
3 APACHE PETERET SI RO m NELLO m DRES ; e Se E =  ERXC ES ix TD se li. pe LT da ` Sye 
as : 


2;tttt4 4t 46 t t t S. + m +? 2-22 Fe — 























RR A S uu — m9 


«4 y 


Too 


, TI HEP 
Wy, €^ EM I 
TL "à j 
E 


94999 9 bd dd 


1 , ^s , 
Come j ) 
1 


- | LLL LII 


?« 1 yl i 


— RES š 
` Zi iei Try 
wire 

A AF. $ 





| aking iron 
ke an iron awik 


Rak many patients who Sem iron a 2 | = studies* show that i iron from Spansule | 
Caled ae gastric distress can [ vetet shied nd AR Capsules is absorbed as completely as iro} 
interfere with compliance. But it shouldn' t " | 3 - from elixir. E 
bea problem with ae ee Sule: 3 Feosol is the brand of iron 
Capsules. ; supplementation most often recommende 

- Feosol provides iron in its most easily - . by physicians for iron deficiency and iron- ` 
absorbed (bivalent) form, as ferrous EU deficiency anemia. It can make your 
sulfate. In Spansule Capsules, the ironis -5 & patients’ compliance problems a thing of 
divided among controlled-release pellets = 3 = the past. Ask your Smith Kline & French 


""otestest 


a 
-x 
SUN 


that disperse over a large cie of the gastric -> A oer cs for samples. a | 
-mucosa, resulting in minimal-distress and “4 | » à leu & James Laboratories 1980 CD 
therefore. better patient Pomp lance. And SEARE ee i P font ete SR 


EIN e 


~* VM 
E UOS Nac n 


; 
=} 
T T». 
ee A 
c. dae 
ox y^ 
= Pare An 
T4 
t 
Ju 
« T 
1 a 
p 


; feos Spar 
jos 
à Ss EG s hi X 
Lej 
: = Lo E: 
ans > So . Pod ~ vot ^» wes 
vin Y om - ^T. = - E +. 

ez» ers ez ^s ea ti. bears oat VEIT 

* - = - ^ XY D =-s* E b A - Tar ^c 

AT MC eS - f 
> how = x vet. ocu. ^ 
| =o P " 2 ^ yj s Cre, E a 
: ‘ er PS 
s 





Contents continued from page 9 





Mosaic and hypermodal cells in amniotic fluid cell cultures 383 
Charles R. King, M.D., Ellen Magenis, M.D., Gerald Prescott, D.M.D., Catherine Olson, 
B.S., and Susan Bennett, B.S. 


Kansas City, Kansas, and Portland, Oregon 


Fetus, placenta, and newborn 





Fetal breathing movements in response to maternal inhalation of 5% 386 
carbon dioxide 

J. W. Knox Ritchie, M.D., M.R.C.O.G., and K. Lakhani, M.B., M.R.C.O.G. 

Belfast, Northern Ireland 


Neonatal heart rate reactivity following variable decelerations during labor 389 


Michael Katz, M.D., Myron M. Sokal, M.D., Max Lilling, M.D., and Alice Fox, R.N. 
Brooklyn, New York 


Clinical significance of fetal heart rate patterns during labor. VI. Early 392 
decelerations 


Luis A. Cibils, M.D. 
Chicago, Illinois 


A prospective study of acquired toxoplasmosis among 8,043 pregnant women in 399 
the Oslo area 


Babill Stray-Pedersen, M.D. 
Oslo, Norway 


Communications in brief 





Ectopic trophoblast as a complication of first-trimester induced abortion 407 


Dessouky Ahmad Dessouky, M.D., Ph.D., F.A.C.O.G. 
Washington, D. C. 


Bacteremia or pelvic infection—A consequence of gynecologic biopsies? 408 


Robert E. Harris, M.D., Ph.D., Colonel, USAF, MC, Robert V. Marraro, Ph.D., and Aldonna 
J. Ugenas, Major, USAF, MC 


Lackland Air Force Base, Texas 


Listeria monocytogenes: A cause of premature labor and neonatal sepsis 410 


Joseph A. Barresi, M.D. 
New York, New York 


(Contents continued on page 13) 


17 


WY — CATCH THE 
ADVENTURE OF THE 
WILD, WONDERFUL 

WEST 


OB/GYN needed for Wyoming 
boom town with five physician 
group, including a second 
OB/GYN. Salary (or incentive), 
malpractice, health-life-disability 
insurance, pension plan, relief 
coverage for vacation time and 
CME. Contact the Office of the 
Medical Director, 2400 W. 7800 
S., Suite 202, West Jordan, UT 
84084. Or call, 1-800-453-6403. 














Cook County Graduate 
School of Medicine 


announces 


SPECIALTY REVIEW 
COURSE IN 
OBSTETRICS & 
GYNECOLOGY 


April 21-26, 1980 
A.M.A. Category I Credit: 44 Hours 


For further information and 
registration contact: 


Cook County Graduate School of Medicine 
707 South Wood Street 
Chicago, Illinois 60612 

(312) 733-2800 


Fourth Annual Meeting 
of the 
Frederick P. Zuspan 
Society 


New Orleans Hilton 
New Orleans, Louisianna 


May 4, 1980 


The Fourth Annual Meeting of the Federick 
P. Zuspan Society will be held during the 
annual meeting of the American College of 
Obstetricians and Gynecologists. The Society 
will meet in the Durham room of the New 
Orleans Hilton on Sunday, May 4, from 5 p.m. 
until7:30p.m. Wineand cheese will beserved. 

For further information and reservations 
contact: 


Catherine Cohen, M.D. 
3630 White Oak 

New Orleans, LA 70114 
(504) 394-7009 


Contents continued from page 11 





Maternal obesity, weight gain in pregnancy, and infant birth weight 411 


Gail G. Harrison, Ph.D., John N. Udall, M.D., and Grant Morrow III, M.D. 
Tucson, Arizona 


Acute pulmonary edema associated with molar pregnancies: A high-risk factor for 412 
development of persistent trophoblastic disease 

James W. Orr, Jr., M.D., J. Maxwell Austin, M.D., Kenneth D. Hatch, M.D., Hugh M. 

Shingleton, M.D., J. Benjamin Younger, M.D., and Larry R. Boots, Ph.D. 

Birmingham, Alabama 


Hemoperitoneum from rupture of a uterine vein overlying a leiomyoma 415 
Donald R. Mattison, M.D., and S. Y. Yeh, M.D. 
New York, New York 


Ultrasound diagnosis of cervical pregnancy 416 


Zygfryd J. Szeja, M.D., Asghar Rahaghi, M.D., and Frederick P. Rentz, M.D. 
Pittsfield, Massachusetts 


Books 





Books received 418 


Information for authors on page 21 


Index to advertisers on third cover 


13 










A low level C o». 3. 
of estrogen with 
ahigh level of 4 
patient acceptance 5 


rr d i 
, p 


rf 








2 
GT 
[^4 
{> 






SS 


2a 


“In deciding which Choose an oral contraceptive 


combination drug to she'll stay with. 

initially pr escribe it 1s * Proven effectiveness with excellent cycle control 

best to utilize the * Low dropout rate due to breakthrough bleeding 
e e , ° and spotting (based on 2.256 patients )* 
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Discontinuation 

dose and an ehe . DA qiu $a. 25 0 

acceptable level of s i *Data on file, G. D. Searle & Co. 

side effects.” e Minor side effects uncommon 


Mishell, D.: Current Status of Oral Contraceptive , Low incidence of cramp Ing, nausea, weight gain, 
Steroids, Clin. Obstet. Gynecol. 19:743-764 breast tenderness, and irritability 


(December) 1976. , E 4 
e Simplified schedule with calendarized Compack 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 
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(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 
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Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 


AY » 


Indication and usage —For prevention of pregnancy. Pregnancy rate using products with 35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is <1/100 woman-years. With —35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk —One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on —50 mcg. estrogen. 


Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding: markedly impaired liver function; past or present, 
benign or malignant liver tumors. 


Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic anc hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 





1. Thromboembolic disorders and other vascular problems —Increasec risk of thromboembolic and thrombotic 


disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders —In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: ''A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes. history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30—39 and 47 for ages 40— 44 Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 


Aged 30— 39 Aged 40— 44 

Users Nonusers Users Nonusers 
All smokers 10.2 2.6 62.0 15.9 
> 15 cigarettes daily 13.0 5.1 78.7 31.3 
« 15 cigarettes daily 47 0.9 28.6 5 
Nonsmokers 1.8 1.2 10.7 74 
Smokers and nonsmokers 54 1.9 32.8 117 


Risk of Dose — Reports of thromboembolism after use of OCs with —50 mcg. estrogen received by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with —100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of 75 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 whc smoke. Heavy smokers have double the risk of smokers as a class light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Riskis: A — very high, B —high, C — moderate, D — low. Age <30 30-39 =40 
Heavy smokers (= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions 0 C.D C 
Nonsmokers, with predispositions C C.B B.A 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g.. 


thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


cancer-reporting systems, which may de related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2—4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
Suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
es — recurrent cystic rr a — —Á ang or cervical dysplasia. 4. Hepatic adenomas, 
hepatomas, hamartomas. regenerating nodules, focal nodular hyperplasia. hemangiomas _hepatocellula 
carcinoma. etc. have been associated with OCs. In 1 study OC Imm Ni high “hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring — Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder li risk. Surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in study; 
it appeared in 6—12 months’ use in another. 7. Carbohydr lipid m lism —Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 212—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache —Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Ls oun ies — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. =: feeding —OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parcus women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*); decreased T? 
upteke, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions — OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion). weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 

Important note —Full prescribing information should be consulted prior to use and is available on request. 


® 
Demulen” cach white tabiet contains ethynodiol diacetate 1 mg. and ethinyl 
estradiol 50 mcg. Each pink tablet in Demulen-28* is a placebo containing no active 
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Searle & Co. 
San Juan, Puerto Rico 00936 
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‘Nonspecific’’ vaginitis 
... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 


... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis:' 


l. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 








When you unmask 
"nonspecific" vaginitis 
you may find 

H. vaginalis 


Sultrin 


TRADEMARK 


Triple Sulfa Cream/Vaginal Tablets 





effective 
against 
H.vaginalis— 
the cause of 
over 90% of 
“nonspecific” 
vaginitis | 





Effective 
Based on a review by the National 


Academy of Sciences/National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V. vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.4296, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 

Indications: SULTRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary 

Supplied: SULTRIN Cream is available in 2.75 oz. 
(78 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark © OPC 1978 O582-7 
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THE CLASS OF 1980... 
Well informed...with high expectations. Including 
what they look for in a contraceptive. When 

the pill is the choice, they expect it to provide: 


e Efficacy e Regular œ Little e Continuation € A low dose 
second to cycles occurrence of of pre-pill of estrogen 
none intermenstrual comfort for 

bleeding most patients 


Wyeth Laboratories - Phiiadeipnia, P2. 1910: ° 


COPYRIGHT © 1979, WYETH LABORATORIES. ALL RIGHTS RESERVED. 
. 


REALIZED 


WITH LO/OVRAL 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle contro! 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 





EXTREMELY LOW INCIDENCE OF COMMON SIDE EFFECTS’ 
2.9% BREAKTHROUGH BLEEDING (% TOTAL CYCLES) 





4.2% SPOTTING 


Total cycles: 22,489 
2.1% AMENORRHEA 


*Serious as well as minor adverse 
0.5% BREAST DISCOMFORT reactions have been reported 
following the use of all oral 
0.6% NAUSEA contraceptives. 
0.1% VOMITING 
0.2% PREMENSTRUAL NERVOUSNESS 
0.9% ACNE 
0.5% DEPRESSION 
4% 
tad S'VOMENGIUSHEA See full prescribing information. 


m PROFILE OF SELECTED SIDE EFFECTS* ice 





How norgestrel contributes to LO/OVRAL performance 


» Enhances e Provides backup @ Maintains e Adds no e Androgenic 
inhibition of contraceptive endometrial "hidden side effects 
ovulation action through integrity in most estrogen" to rarely noted 

antiestrogenic patients during disturb 
effect on cervical — Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


Worth considering for your next 
. See important information on following page. oral contraceptive patients 
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IN BRIEF: a 

Indications and Usage—LO/QVRAL * is indicated for the prevention 
IS "a ! touse oral contraceptives (OC's) 
as a method of contraception. 
Contraindications— OC's should not be used in women with 
any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders. 
3. Cerebral-vascular or coronary-artery disease. 
4. Known or suspected carcinoma of the breast. 
5. Known or suspected estrogen-dependent neoplasia. 
6. Undiagnosed abnormal genital bleeding. 7. Known 
or suspected pregnancy (see Warning No. 5). 
Warnings 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of = Women who use oral contraceptives should be 
strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
Stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks. 

















1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS—In a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
[eed Suspected association. These studies, conducted in the 
K, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke. but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however. 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but cers to a lesser extent. 
RISK OF DOSE— In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC s. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100 000: ages 
35-44— 33/100 000; ages 45-49—140/100.000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use. nor to 
compare effects of continuous vs. intermittent use. Although the 
Study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g., thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
“event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke. 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, or history of pre-eclamptic toxemia, and especially 
cigarette smoking. Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected, 
the drug should be discontinued immediately. A 4- to 6-fold 
increased risk of postsurgery thromboembo ic complications has 
been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions 
Such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual. 
partial or complete loss of vision; onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 


“aA 


and malignant, in dogs. In humans, 3 case-control studies have 
reported an ineeaaend risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women. 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g. irregular bleeding 
at the time OC's were first given, Porge ovaries), nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 


breast cancer in women on OC's, found an excess risk in sub roups 


of OC users with documented benign breast disease. Reduce 
occurrence of benign breast tumors in users of OC's has been well 


documented. In summary, there is at present no confirmed evidence 


from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 


nevertheless, essential. In all cases of undiagnosed persistent or re- 


Current abnormal vaginal bleeding, appropriate diagnostic measures 


should be taken to rule out DÀ sedes Women with a strong family 


history of breast cancer or with breast nodules, fibrocystic disease, 


or abnormal mammograms should be monitored with particular care 


if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal potency were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects 

In Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 

= ad ripe early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Aithough there is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications. 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period. 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal 
bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease— Studies report increased risk 

of surgically confirmed gallbladder disease in users of OC's 

and estrogens. In one study, increased risk appeared after 

2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 

12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to 
be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and may be no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the Sth year of use is 2¥2 to 3 times the 
reported prevalence in the 1st yoar Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops fs a result of taking OC's 
usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. - 

10. Bleeding Irregularities— Breakthrough bleeding, spotting, 


A T i . 
and amenorrhea are frequent reasons for patients discontinuing, 
OC's. In breakthrough bleeding, as in all cases of irregular 
vaginal bleeding, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
Out pregnancy or malignancy. If pathology has been excluded. 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's: effects. 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious ap Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice uA pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should 5e administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
&. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components ids affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding | amen (TBG) 
leading to increased circulating total-thyroid hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased. 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient— See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association nas been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
ne disease, benign hepatomas, congenital anomalies. 
ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, €.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, reve the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, 
and secretion; change in weight (increase or decreto]. change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata: 
rash (allergic): mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
(Steepening), intolerance to contact lenses. 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea. changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair, 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 
Acute Overdose— Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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Accomplishing reduction of the neonatal mortality rate in the infant weighing less than 1,500 grams 
accounts for one of the major areas of potential impact in obstretrics today. Of the. 8,169 live births’ 


occurring in the Perinatal Unit, Women's College Hospital, between January 1, 1976, and December 
31, 1978, 79 infants weighed between 1,000 and 1,500 grams and 135 were between 1,501 and 
2,000 grams. Analysis of approach and outcome shows that with immediate neonatal intensive care, 
morbidity in the larger group can be managed to prevent death. The mortality rate in the infant 
weighing less than 1,500 grams, as well as morbidity in the larger group, is improved by a more 
active obstetric approach for the sake of the neonate. In this study, such an approach resulted in a 
corrected survival rate of 10096 in both groups during 1978. (AM. J. OBsTET. GYNECOL. 136:269, 1980.) 


IT HAS BEEN emphasized by, many authors that the 
infant weighing 1,000 to 1,500 grams; although ac- 
counting for only 0.596! to 1.596? of live births, is re- 
sponsible for 30%! of neonatal deaths. It is recognized 
that there are many factors? which may modify out- 
come, but analysis of isolated factors related to out- 
come can be very difficult. As well, obstetrically speak- 
ing, certainty as to whether one is dealing with a 1,300 
to 1,400 gram infant, as opposed to a 1,600 to 1,700 
gram neonate, is often a matter of luck and good 
guesswork, as opposed to scientific certainty. 


From the Perinatal Unit, Women's Cóllege Hospital. 
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For these reasons, the totality of approach and out- 
come in the 1,000 to 1,500 gram neonate is reviewed 
and includes the effect on the 1,501 to 2,000 gram 
infant, even though the 1,000 to 1,500 gram neonate is 
the category of major concern. 


Material and methods 


Maternal and newborn chárts of all live-born infants 
weighing between 1,000 and 2,000 grams and born in 
the Perinatal Unit, Women's College Hospital, between 
January 1, 1976, and December 31, 1978, were retro- 
spectively reviewed. Infants resulting from. maternal 
transfers were included in the analysis, and gestational 
age assessment was by Dubowitz scoring? 


Results 


During the time interval stated, there were 8,169 live 
births resulting in 79 neonates between 1,000 and 
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Table I. Occurrence of etiologic* factors 


1,090 to 1 ,500 grams 
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1,501 to 2,000 grams 


Factor ` 1976-1977 1978 1976-1977 Total + 
Premature rupture of membranes 38.1 35.1 36.7 30.5 26.4 29.9 
Premature labor 19.1 13.5 . 16.5 32.9 22.6 29.9 
Multiple gestation 7.1 21.6 513,9 17.1 30.2 22.2 
Toxemia 19.1 21.6 20.3 8.5 11.3 9.6 
Abruptio placentae 7.1 8.1 7.6 8.5 5.7 7.4 
Placenta previa 4.8 2:5 2.4 3.8 3.0 
* Noted as prime factor only and as percentage in that group. Associated or secondary factors not included. 
Table II. Incidence of other management parameters 
1,000 to:1,500 grams 1,501 to 2,000 grams 
.1976-1977 . . 1978 1976-1977 1978 
No. ` 42 37 82 53 
Average weight (grams) 1,272.1 + 152.4 1,249.8 + 144.6 1,762.4 + 245.3 1,771.4 + 138.2 
Average gestation (weeks) 30.4 + 1.8 30.2 + 2.0 33:8 4 2:2 33.6 + 2.0 
Cesarean section ($6) 33.3 54.1 21.9 49.1 
Cesarean section for breech presentation (96) 42.9 100 50 81.8 
28.6 70.3 13.4 52.8 


Isoxsuprine/betamethasone >36 hr. (%) 


1,500 grams and 135 between 1,501 and 2,000 grams. 
The prime etiologic factor resulting in delivery and its 


frequency by year, group, and weight are noted in 


Table I. The only factor showing a major change over 
the study time was the i increase, in 1978, in both weight 
groups of multiple gestation. The slight i increase of po- 
tentially distressing antenatal conditions (severe tox- 
emia and abruptio placentae) in the small infant in 
1978 (29.8%) versus 1976 to 1977 (26.2%) is not sig- 
nificant and was essentially unchanged (17.0% versus 
17.1%) in the larger infant. There were occasional oc- 
currences of coexisting maternal disease (e.g., two cases 
of maternal diabetes) but these were not listed as they 
were not the prime factors resulting in delivery. 

In analyzing the results, it became apparent that 
1976 and 1977 were relatively consistent in incidence 
` of occurrence, in both parameters of approach and 
outcome; for this reason, the results of these two years 
were combined to compare against 1978 figures. The 
neonatal componert of management under the Neo- 
natal Director (A. T. S.) was constant during the entire 
three years with a neonatologist present at delivery and 
responsible for resuscitation and early institution of 
continuous positive airway pressure (CPAP) or inter- 
mittent positive-pressure ventilation (IPPV) when indi- 
cated, so that there was no change in neonatal ap- 
proach, rationale, or technique. The admitting and 
treatment area of the Neonatal Intensive Care Nursery 


is immediately adjacent to the delivery suite; no 


neonatal transport was necessary over the ume frame 
studied. 
Table II shows incidence of other management pa- 


rameters and Table III shows outcome; these allow 
comparison within either weight group during 1976 to 
1977, with approach or results in 1978, as well as 
comparison between weight groups in the same time 
interval. 

Developmentally, our initial evaluations compared 
approach and outcome in 1976 to 1977 between the 
two weight, groups. As expected, the gestation of the 
1,000 to 1,500 gram group was almost 4 weeks less with 
a slightly (not significant) higher cesarean section rate. 
There was a higher incidence of attempts to delay labor 
and to induce pulmonary maturity by use of isoxsu- 
prine* and betamethasone,? but in neither group were 
these attempts accomplished in a great number of pa- 
tients. The betemethasone was given as two 12 mg. 
intramuscular injections at a 12-hour interval and was 
considered successful only if given for at least 36 hours 
prior to delivery. Isoxsuprine was given as an intrave- 
nous drip while uterine contractions were monitored 
and maternal tachycardia (7120 bpm) or hypotension 
was used as a sign of toxicity. l 

In evaluating and comparing outcome between the 
two groups in 1976 to 1977, standard definitions 
applied. Respiratory distress syndrome (RDS) was as- 
sociated with a reticulogranular pattern on the x-ray 
film, a decrease in lung volume, required an inspired 
oxygen concentration of greater than 50%, lasted more 
than 72 hours, and always required either CPAP or 
IPPV (hence, in both groups, the very similar inci- 


*Vasodilan, Mead-Johnson, Canada. 
+Celestone, Schering Corporation, Ltd. 
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Table III. Outcome 


RDS (96) 40.5 
Respiratory morbidity (56) 30.9: 
Respiratory support (%) 42.9 ` 
Nonrespiratory morbidity (76) 31 
Deaths 8. 
Corrected survival* (96) . RI 


1 
4 * y . . 
1 
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| 1,000 to 1,500 grams | = 1,501 to 2,000 grams 
mE | 1976-1977 


21.6. 20.7 11.3 
275,7 30.9 26.8 
, 32.4 . . 20.7 13.2 
(IPPV 56%) (IPPV 82%) (IPPV 57%) 
18.9 - 26.8 17.3 
l 3 ] 


100 - 100 T 100 





*First-week survival corrected only for congenital anomalies incompatible. with life. 


dences of RDS and those needing respiratory support). 
Respiratory morbidity included wet lung—well-ex- 


panded lung on x-ray film with increased fluid, requir-. 


ing CPAP and occasionally IPPV, and lasting greater 


than 24 hours; transient tachypnea—well-expanded : 


lung with increased fluid, occasionally needing CPAP 


initially, and lasting less than 12 hours; fetal cir- - 


culation—normal lung on x-ray film, high oxygen re- . 


quirements, and evidence of right-to-left shunting at 
ductus or foramen ovale. As expected, the incidence of 
RDS was considerably higher in the 1,000 to 1,500 
gram group but respiratory and nonrespiratory mor- 
bidity was comparable in both. Nonrespiratory mor- 
bidity includes persistent ductus arteriosus, sepsis, 


heart failure, apneic spells, or surgical problems. There _ 


were three deaths in the 1,501 to 2,000 gram group, all 
associated with chromosomal abnormalities; two had 


trisomy 18 and one had trisomy 20 with multiple con- 
genital anomalies. In the 1,000 to 1,500 gram infants, - 
however, five deaths were associated with complica- 


tions of RDS and three were. associated with RDS in 


. conjunction with perinatal anoxia. 


As a result, of this evaluation at the end of 1977, it 
was decided in 1978 to make adjustments of approach 
to the management of the potential 1,000 to 1,500 
gram infant-and to attempt to apply these principles in 


nary maturity; betamethasone was chosen and isoxsu- 


prine was routinely utilized to ensure a total of 36- 


hours of treatment. Hypoxic stress was to be avoided, 
and the potential of trauma was to be negated., 


The results of these changes are best seen by compar-. 


ing first the 1,501 to 2,000 gram neonate in 1976 to 
1977 with 1978. Table II shows these groups to be 


| comparable in both weight and gestational age. Of the 


53 infants in 1978, 16 were maternal transfers; 62% of 
the entire group had electronic fetal heart rate moni- 
toring, and of those actually laboring, 75% were so 
monitored. Overall use of cesarean section increased, 
as did its use specifically in those cases where potential 


for trauma:‘or hypoxia was greater, such as breech ° 
presentations or multiple gestation. Steroid usage also «- 


- 


all cases. In essence, these were to induce fetal pulmo- ` 


i 


levels. ` 


increased considerably. There was a significant (p < 
0.05) decrease in the incidence of RDS and respiratory 
morbidity combined; individually, the numbers in 
each group were not large enough to reach significant 


That the severity as well as incidence of respiratory 


. distress is lessened is reflected by the lessened necessity 
of ventilatory support and, when it was needed, less use 
. of I.F.P. V. Other morbidity was somewhat less and two 


cases (3.996) required transfer to the Regional Neonatal 
Center (The Hospital for Sick Children) for surgical 
treatmént (duodenal atresia, hydrocephalus). The only 
death occurring in this group in 1978 was in an infant 
with- Potter's sundrome so that corrected survival re- 
mained at 100%. 

Comparison of the 1,000 to 1,500 gram infant be- 
tween 1976 to 1977 and 1978 reveals two statistically 


similar, groups in weight and gestational age, except 


that the 1978 group includes 17 infants derived from 
maternal transfers. In 1978, 81% of the group were 


monitored electronically for fetal heart rate and 96% of 


the ones who labored were monitored. Overall inci- 
derice of cesarean delivery, but especially in high-risk 
groups, increased as did the number in which the at- - 
tempted ‘course’ of steroid enhancement of surfactant 
development was able to be completed. There were 
some in whom the disease process was too advanced to 
even consider attempting steroid use, e.g., severe tox- 
emia or abruptio placentae, and others, especially those 
with premature labor, where the steroid was started but 
delivery or evidence of fetal stress necessitating deliv- 
ery occurred before 36 hours was completed. Use of - 
epidural anesthesia for cesarean section increased only 
slightly from 16.7% to 25% but there was no significant 
difference in.the average 5-minute Apgar scores be- 
tween those receiving a local and those receiving a gen- 
eral anesthetic (7.0 versus 7.5) for cesarean section. 
Similarly, the 5-minute Apgar scores of those delivered 
vaginally with local anesthesia were not significantly 
different (7.5 versus 8.0) over the time interval. Com- 
bined RDS and respiratory morbidity were, however, 
significantly (p < 0.05) reduced. Further evidence of 
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decreased severity.of respiratory disease is again sug- 
gested by the decreased necessity for respiratory sup- 
port and, even when it was necessary, less chance that 
IPPV would be necessary (although not statistically 
significant in the numbers present). 


All the previcus comparisons, in either weight 


group, were strictly between time groups, each time 
group including all treated and untreated patients. If 
one compares the incidence in either weight group of 
RDS in the treated versus nontreated group over the 
3-year period, the group treated for more. than 36 
hours has an incidence of RDS which is significantly 
less than that in the untreated group, 5.396 in the 
treated 1,000 to 1,500 gram neonate (p « 0.001) and 
2.6%, in the 1,501 to 2,000 gram group (p < 0.004). 
However, such a superficial comparison is not valid bio- 
logically as the untreated group contains those cases 
with large elements of actual or potential hypoxic in- 
sult, e.g., acute abruptio placentae, fulminating tox- 
emia, and those patients delivered very shortly after 
arrival at the Unit with premature labor. 


Nonrespiratory morbidity was also decreased and: 


only one infant (2.7%) required transfer to the Re- 
gional Neonatal Center (congenital heart disease). In 
1978, only one infant, with Potter’s syndrome, died in 
the first week of lfe, for a corrected survival rate of 
100% compared with 81% in 1976 to 1977 (p < 0.02). 


Comment 


Good obstetric caré has resulted in maternal mortal- 
ity rates low enough in this decade* that one can now 
justifiably define “high risk” pregnancy in terms of 
neonatal, as opposed to maternal, risk. That the condi- 
tions giving rise to this “risk” are primarily those asso- 
ciated with prematurity and its sequelae has long been 
accepted.> That the majority of those factors arise de 
novo during the pregnancy and thus are not related to 
maternal disease® is borne out by the causative factors 
found in this review. . 

The initial absolute necessity for expert uninter- 
rupted neonatal care with no necessity of neonatal 
transport is reflected in the excellence of immediate 
survival and subsequent long-term follow-up results 
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seen in the 1,200 to 2,000 gram group? when such care 
is present. Similar excellent results, in fact, are also 
seen in infants of greater weights with such care.® 

Our results equally suggest, however, that more is 
needed for comparable results in the less than 1,500 
gram neonate. This "more" was decided, in our Unit, 
to involve a modification of obstetric approach once the 
obstetrician had been convinced of the reliability and 
validity of the neonatal partnership. 

The resultant effect is seen initially not only in re- 
duction of total morbidity in the 1,500 to 2,000 gram 
neonate but also in a lessening of the severity of mor- 
bidity when it occurs. These occurrences, by mod- 
ification of obstetric approach, are mirrored even more 
dramatically in the 1,000 to 1,500 gram neonate, where 
morbidity is lessened not only in frequency but also in 
degree, so that the neonatologist obtains, in the major- 
ity of cases, a patient whose altered metabolism or he- 
modynamics can be managed and corrected for a suc- 
cessful outcome. 

It is also readily seen, by the low transfer rates for 
surgical therapy, that effective neonatal perinatology is 
essentially medical (primarily respiratory and meta- 
bolic) in therapeutic approach. . 

The intent of this review is not to attempt validation 
or comparison of various techniques of labor inhibi- 
tion, surfactant stimulation, avoidance of trauma, or 
negation of hypoxic stress but rather to emphasize the 
importance of the totality of concept in approach 
whichever specific techniques are used. 

The most difficult aspect of the problem in many 
cases is to convince the obstetrician that with his help in 
utilizing a combined obstetric-neonatal approach to 
maximize the above principles, he can be guaranteed a 
successful outcome. | 

It would appear that an equal partnership between 
obstetric perinatology and neonatal perinatologv, each 
cognizant of and sympathetic toward the problems and 
therapeutic modalities of the other, can give a result in 
the 1,000 to 1,500 gram neonate which is valuable in 
terms of salvage and is greater than either specialty 
could accomplish individually. | 
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The growth and development of infants weighing 
. 1,000 to 2,000 grams at birth and delivered in a 


perinatal unit 
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The neonatal outcome and follow-up over the first two years of life in a group of 124 infants with 
birth weights between 1,000 and 2,000 grams were studied. The overall neonatal mortality rate (first 
month of life} was 9% with a further five infants dying in the first year. Seventy-three infants have 
been seen for at least 1 year and three infants show evidence of neurolcgical damage. Catch-up 
growth is slower in the 1,000 to 1,500 gram infant than in the 1,501 to 2,000 gram infant, the latter 
achieving normal head size at 2 years. However, mean Bayley Mental Development Scores are 
normal in both the 1,000 to 1,500 gram and 1,501 to 2,000 gram groups at both 1 and 2 years from 
expected date of confinement. (AM. J. OBSTET. GYNECOL. 136:273, 1980.) 


OVER THE PAST DECADE, advances in the under- 
standing of fetal and neonatal physiology and in the 
development of support mechanisms for altered 
physiologic states in the newborn infant have resulted 
in marked improvements in the survival rates of small 
premature infants." ? Morbidity has also been di- 
minished to some extent, but concerns exist that the 
provision of intensive care to some small neonates may 
cause survival of an increased number of damaged 
survivors when absolute numbers are considered? 

Most of the reported follow-up studies have come 
from Regional Neonatal Referral Centers and some 
show significant handicap in upward of 30% of sur- 
vivors with birth weights less than 1,500 grams.* 5 

However, it is impossible to determine whether all 
live-born infants at this weight in a given region are 
receiving this intensive care. Are the admissions to a 
Regional Neonatal Intensive Care Unit (N.1.C.U.) rep- 
resentative of the total population of infants, are these 
the better infants at birth deemed fit to survive trans- 
port, or are they, in fact, those in poorest condition 
after birth? 

If one assumes that only 7596 of infants weighing less 
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than 1,500 grams in a given region reach a N.I.C.U., 
with a 70% survival rate, and even if only 15% of these 
survivors are damaged, for the individual] fetus weigh- 
ing 1,500 grams or less the chances of intact survival 
are somewhat less than 45%. This may explain some of 
the reluctance to provide total perinatal intensive care 


' to the fetus and neonate at this stage of gestation. 


Other questions arise in the cases where handicap 
ensues as to whether obstetric, resuscitative, or trans- 
port factors or occurrences in the N.I.C.U. are the most 
damaging. 

In an attempt to evaluate some of these factors, we 
have reviewed the experience of a Perinatal Unit with a 
combined obstetric-neonatal approach to the problems 
of the 1,000 to 2,000 gram fetus and newborn infant. 


Material and methods 


The study includes all live-born infants between 
1,000 and 2,000 grams at birth born in the Perinatal 
Unit of Women's College Hospital, Toronto, Ontario, 
Canada, during the years 1976 and 1977. Neonatal 
outcome, subsequent medical history, growth, and de- 
velopment were reviewed. 

Follow-up data included growth parameters and 
psychometric testing by Bayley Mental Scales of Infant 
Development.’ These tests were administered by psy- 
chologists with no knowledge of the neonatal course, 
who were otherwise unassociated with the Unit. 

Growth centiles were plotted with the Children's 
Medical Center, Boston, anthropometric charts. 
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Table I. Distribution of study group. 
by year and birth weight 


1,000 to 1,500 
grams (n) 





1,501 to 2,000 





grams (n) 
1976 20 , 42 
1977 29 40 
Total no. of infants 42 82 





Table II. Centiles achieved for weight, length, and 
head circumference (OFC) at 1 and 2 years 
(chronologic age) 











Weight Centile at 1 yr Centile at 2 yr 
group 
1,000-1,500 15 ao 23 22 39 40 
1,501-2,000 23 30 36 24 41 48 





Table III. Mean Bayley M.D.I. scores at follow-up 


Groups 2 yr from EDC 
1,000-1,500 grams 103.9 + 15.8 100.8 + 18.5 
1,501-2,000 grams 104.9 + 16.9 106.0 + 22.2 
Total 104.6 + 16.2 103.1 + 24.6 

‘RDS in 1,000-2,009 98.3 + 17.8 87.0 + 32.2 
gram group (—6.3; NS) (= 16.1; p- 9.10) 


NS: Not significant. 


The infants were seen at 3, 6, 12, and 24 months 
from date of birth and at 12 and 24 months from esti- 
mated date of confinement for psychometric testing. 


Results 
During the years 1976 and 1977, 124 live-born in- 


fants with birth weights between 1,000 and 2,000 - 


grams were born in the Perinatal Unit, Women’s Col- 
lege Hospital. The distribution into weight groups of 
1,000 to 1,500 grams and 1,501 to 2,000 grams is 
shown in Table I. 

A total of 98 of the study group were assessed as 
appropriate for gestational age by gestational and 
Dubowitz* criteria, while 26 were small for gestation 
(below the tenth certile weight for gestational age). 

The obstetric management and detailed neonatal 
outcome form the basis of another study.’ 


Neonatal outcome. Of the 124 infants, 11 died in the © 


neonatal period (firs: month) giving an overall neonaial 
survival rate of 91%. 

In the 1,000 to 1,500 gram group, there were eight 
neonatal deaths, all due to complications of respiratory 
distress syndrome (RDS), while in the 1,501 to 2,000 
gram group, there were three neonatal deaths, two due 
to trisomy 18 and one.to trisomy 20. 
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A further five infants died in the first year; four 
deaths were related to congenital abnormalities and 
one was due to sudden infant death syndrome. ] 

Therefore, of the 124 infants, 108 or 87% of the total 
group survivec infancy and were available for follow- 
up. No infant surviving the first year of life has sub- 
sequently died. 

Follow-up data. Of the 108 infants potentially avail- 
able for long-term follow-up, 26 of the 32 survivors in 
the 1,000 to 1,590 gram group (81%) and 47 of the 76 
in the 1,501 to 2,000 gram group (6296) have been 
followed up. 

The rate was much higher in the smaller group and 
the only children not seen were those whose parents 
had left the couatry or lived too far away from Toronto 
to come back for regular checkups. 

In the 1,501 to 2,060 gram group, there were more 
nonattenders and in some instances, particularly when 
an uncomplicated neonatal course was seen in infants 
weighing over 1,750 grams, follow-up was not deemed 
necessary. While this is of concern, it tends to bias the 
follow-up sample toward those with the lower birth 
weights and more complicated neonatal course and, 
therefore, those with the greater potential for 
morbidity. l 

Significant medical problems were seen in 14 of the 
73 infants, with spastic diplegia present in two cases. 
Seizures following an episode of bronchopneumonia 
with hyponatremia and cardiorespiratory arrest at .3 
months of age have been seen in one case. Umbilical 
hernias in two cases, inguinal hernias in seven children, 
one case of a patent ductus arteriosus requiring liga- 
tion, and an infant with endomyocardial fibroelastosis 
complete the list. : 

Growth at follow-up. Table H shows the mean cen- 
tiles achieved at I and 2 years by both groups of in- 
fants. As might be expected, the 1,000 to 1,500 gram 
group are considerably below the normal for age at | 
year in all parameters of growth. By 2 years, however, 
head circumference has achieved the fortieth centile 
with length at the thirty-ninth centile. Weight was still 
behind, at the twenty-second centile. 

In contrast, the 1,501 to 2,000 gram infants demon- 
strated faster catch-up growth such that by 2 years 
head circumference was practically at the fiftieth cen- 
tile. Length and weight were still reduced at 2 years of 
age. l 

Psychometric assessments. The Bayley system of 
psychometric testing has been widely used in the 


-follow-up of infants with neonatal problems. It is an 


objective assessment of both mental and psychomotor 
development, which has a low degree of observer bias 
and is repeatable by independent testers with a high 
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degree of correlation. Budgetary restrictions enabled 
us to perform only the mental development index on 
this group of children. - 

- Table III shows the mean Bayley Metal Develop- 
ment Index (MDI) achieved by the two groups. All 73 
infants were included in the assessment at ] year irom 
expected date of confinement while 42 of the infants 
are included in the assessments 2 years from expected 
date of confinement. . 

It can be seen that in both groups of infants the mean 
M.D.I. scores are within the normal range (mean 100) 
at both 1 and 2 years from expected date of confine- 
ment. In the 1,000 to 1,500 gram group, three of the 
total of 26 infants have M.D.I. scores of 80 or below 
(the level usually taken to indicate significant mental 
impairment), while in the 1,501 to 2,000 gram group 
only one infant scored below 80. In a normal distribu- 
tion of 73 infants, one would expect two infants to have 
scores below this level. 


An iriteresting but not unexpected fading was that 


the mean score of 19 infants surviving assisted ventila- 
tion for RDS, who were seén at follow-up, was 6.3 
points lower at 1-year and 16.1 points lower at 2 years 
than the mean score of the total group. The difference 
at 2 years is just significant at the level of p < 0.10 and 
when compared to the non-RDS survivors is obviously 
highly significant. 


Comment 


This study has demonstrated that the prognosis for 
neonatal survival in the 1,000 to 2,000 gram infant 
born in a combined Obstetric-Neonatal Perinatal Unit 
is of the order of 9096, even when congenital abnor- 
malities incompatible with life are included. In the case 
of the infant weighing 1,000 to 1,500 grams at birth, 
neonatal survival in this series was just over 8096 with 
all deaths related to RDS. 
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Follow-up showed a small number of infants dying in 
the first year of life from congenital anomalies and 
conditions unrelated to their low birth weight. 

While still a little smaller than the normal, the 1,501 
to 2,000 gram infant has demonstrated completed 
head catch-up growth by 2 years. The 1,000 to 1,500 
gram infant has a head circumference still 10% below 
the normal for age with his length and weight sull rela- 
tively lagging. 

However, both groups show Bayley M.D.I. scores 
with gratifyingly normal results seen at both | and 2 
years in 95% of the survivors. RDS and its complica- 
tions appear to be the major factors when both poten- 
tially preventable neonatal death and consequent 
morbidity are considered. i 

At the present time, it is unclear whether the hand- 
icapping influences are primarily related to factors 
such as antepartum and intrapartum asphyxia, often 
associated with RDS, or to ongoing problems associated 
with the neonatal support of the infant with severe re- 
spirazory disease. 

The perinatal management of this group of infants 
must be increasingly directed toward the prevention of 
the factors associated with an increased incidence of 
RDS. These may include acceleration of pulmonary 
maturation by pharmacologic means, antenatal and in- 
trapartum fetal monitoring, and the avoidance of 
hypexic, traumatic, and thermal stresses. 

We believe that this study demonstrates that the 
management of the 1,000 to 2,000 gram infant should 
be aggressively approached by a combined obstetric- 
neonatal team in a properly equipped perinatal setting, 
with the knowledge that a satisfactory outcome can be 
achieved in virtually all cases. 
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Fetal scalp blood pH sampling: Its value in an active 
obstetric unit 
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Two hundrea thirty-two patients had fetal scalp blood pH sampling performed from January 1, 1978, 
to Septembe- 30, 1978. Ninety-eight percent of samples were obtained for fetal heart rate (FHR) 
changes: 62% for variable decelerations, 1096 for late and 396 for early decelerations, 1096 for 
decreased baseline variability, and 12% for baseline rate abnormalities. Fourteen fetuses were 
mildly acidotic, and six were severely acidotic. All were delivered within 1 hour of the last fetal blood 
sample. Acidosis was significantly more frequent with late decelerations (p < 9.05). Neonatal 
depression was significantly more frequent (50% incidence) only with severe fetal acidosis 

(p < 0.05). Complications of fetal blood sampling occurred in 15 infants (626), and all were minor. 
Based on independent review cf the FHR tracings by three members of the perinatal department, it 
was estimated that 20 to 30 cesarean sections were avoided by determining fatal blood pH 
(approximately 10%). (AM. J. OBSTET. GYNECOL. 136:276, 1980.) 


FETAL SCALP BLOOD pH sampling, as originally de- ratios, None has been completely satisfactory in prac- 
scribed by Saling,’ has been used for more than 10 tice. Each test requires higher volumes of scalp blood 
years to determine fetal acid-base status. It is still up to 250 ul, as opposed to 50 ul for pH alone. 
largely restricted to university teaching centers because At the Grace Maternity Hospital, where 5,000 infants 
of the technical facilities necessary. Electronic fetal’- — are delivered per year, fetal scalp blood pH analysis has 
heart rate monitoring has also come into widéspread: been utilized for fetal assessment in the presence of 
use during this period, providing continuous in- worrisome heart rate patterns and other high-risk sit- 
trapartum fetal surveillance. Although sensitive,” ? this uations. | 
method of surveillance.is not specific. Combining fetal — | 
scalp blood pH sampling with fetal heart rate monitor- Material and methods ! 
ing increases the specificity*~’ and may avoid unneces- This review presents the results of an analysis of the 
sary operative intervention for suspected fetal distress. 9-month period from January 1, 1978, to September 
Several groups*"!! have made use of additional scalp 30, 1978, on all patients having fetal scalp blood pH ` 
blood acid-base indices, including fetal-maternal pH. sampling performed at the Grace Maternity Hospital in 
difference, fetal base excess, maternal- fetal difference Halifax, Nova Scotia, Canada. 
in base excess, fetal lactate, and “fetal lactate: pyruvate Fetal scalp blood sampling is most often described as 
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being done in the lithotomy position.'? More than 95% 
of samples in this study were taken with the patient in a 
modified Sims' position which avoids aortocaval com- 
pression. A standard disposable commercial kit* was 
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The objectives of this review were to 5 deter mine: (1) 
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Table I. Associated obstetric characteristics 
of population studied 









Study population 


Characteristic 


Pre-eclamptic toxemia | d 16 
Premature rupture of membranes 29... dU 
Intrauterine growth retardation 19 8 
Prematurity ` 9 4 
Postmaturity 92 14 
Meconium-stained fluid | 77 à 
Oxytocin-induced labor 103 . 44 - 
Oral prostaglandin ,16 T- 
Nulliparous patient ` 162 70 
Epidural anesthetic , 175 ^ 75 


Parenteral narcotic (<6 hr) 





the indications for fetal scalp blood pH sampling, (2) 
the incidence of fetal acidosis associated with each indi- 
cation, (3) the incidence of neonatal depression related 
to fetal acidosis, (4) the complications of fetal scalp: 
blood sampling, (5) the number of cesarean sections 
avoided by fetal scalp blood pH sampling, and (6) the 
number of asphyxiated infants born Jess than 1 hour 
after fetal scalp blood pH sampling. l 

Fetal heart rate tracings in the hour prior to pH 
sample were analyzed and classified as recommended 
by the ‘American College of Obstetricians and Gynecol- 
ogists’ Technical Bulletin No: 32% for baseline abnor- 
malities.and periodic changes: Fetal heart rate decel- ` 
erations were further classified as mild when less.than 
30 bpm in depth, moderate when 30 to 60 bpm in 
depth, and severe when greater than 60 bpm in depth. 


They were considered persistent when present for. 


longer than 30 minutes and with more than 50% of 
contractions. Variable decelerations which did not 
show the characteristic abrupt return to baseline were 
considered to show late recovery. 3 
Fetal ‘acidosis was considered mild when scalp blood 


pH was 7.24 to 7.20 inclusive and severe when less than | 


7.20. , 
Neonatal depeson was defined as a l-minute 


Apgar score of less than 7 and the need for positive- 


pressure resuscitation or a 5-minute Apgar score of less 
than 7. 

To estimate the number of unnecessary cesarean 
sections avoided by fetal scalp blood sampling, three 
members of the Perinatal Medicine Division reviewed `- 
the fetal heart rate tracings independently and without 


knowledge of the pH values and attempted to estimate - 


the number of patients on whom they would have per- 
formed cesarean section without the reassurance of 
normal scalp blood pH values. Only ee patients with 


. ` 3 . 
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Table II. Indication for pH sampling ` 






. Study population 


Fetal heart rate 


` Baseline: 
- Tachycardia 14 6 
Bradycardia 15 6 
Decreased variability |. 24 | 10 
Variable decelerations: 
Mild | "22 10 
Moderate 84 / 56 
Severe ; 88 16 
Late decelerations: 
Mid  . 19 -> 8 
Moderate M 5 2 
. Early decelerations | 7 3 
Other indications 4 2 





less than full dilatation of the cervix when the first fetal 
pH was determined and who were subsequently deliv- 
ered vaginally | were included. 


Results 


Two hundred thirty-two fetuses had scalp blood 
tested for pH. This amounted to 6% of the 3,781 de- 
liveries occurring during the study period. Three hun- 
dred thirty-five pH determinations were performed, 
an average of 1.5.per patient, the range being 1 to 5. 
Associated’ obstetric characteristics in the study popu 


lation are shown in Table I. 


The last scalp blood sample was taken less than 1 


hour before delivery in 95 patients, 1 to 2 hours before 


delivery in 67 patients, and more than 2 hours before 
delivery in 70 patients. 

Table II shows the indications used for scalp blood 
pH sampling. Ninety-eight percent of sampling was 
done because of fetal heart rate chahges. 

Fourteen patients had mild acidosis and six patients, 
severe acidosis on their last scalp blood pH sample. All 
of these patients were delivered less than 1 hour.after 
that pH sample. | Is 
- Table III shows the incidence of fetal acidosis for 


. each of the indications used for sampling. A trend to- 


ward increasing frequency of fetal] acidosis with in- 
creasing amplitude of variable and late decelerations 


. was seen; however, these did not reach statistical sig- 
— nificance. Asa whole, late decelerations were associated 


with a 33% incidence of fetal acidosis, significantly 
greater .(p <, 0.05) than any other major grouping 


'shown. 


Variable decelerations were further analyzed (Table 
IVi. Mild variables were not associated with fetal aci- 
dosis. Fetal acidosis. occurred more frequently in asso- 
ciation with moderate variables that were both persis- 
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Table III. Fetal acidosis per indication for pH sampling 


Fetal heart rate No. -— PHP pH 7.20 to 7.24 
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Feta! acidosis 








Total no. % per indication 
Baseline: 
Tachycardia l 14 0 2 2 14 
Bradycardia ; 15 | | 0 l 1 7 
Variability decreased 24 l 0 1 4 
Variable decelerations: | * 
Mild 22 C 0 0 0 
Moderate 84 pe 3 4 5 
Severe 38 G 4 4 13 
Late decelerations: 
Mild 19 3 2 5. . 26 
Moderate 3 l 2 3 60 
Early decelerations 7 0 0 0 0 
Other indications - 4 0 0 0 0 
Total . 252 6 14 20 9 
Table IV. Variable decelerations 
Fetal acidosis 
Variable decelerations No. sampled pH 7.20 to 7.24 96 ber indication 
Moderate: | 
Occasional 9 0 0 0 0 
Occasional and .ate recovery I5 0 0 0 0 
Persistent 23 0 0 0 0 
Persistent and late recovery 37 l 3 4 E 
Severe: 
© Occasional 6 0 0 0 0 
Occasional and late recovery 15 0 ] l 7 
Persistent 10 0 2 2 20 
Persistent and late recovery 7 0 l^ I 14 





Table V. Late decelerations 





Fetal acidosis 











No. 


Late $ 
sampled | «7.19 


decelerations 


% per 


indication 








Mild: 
Occasional 12 Ü.. 2 2 17 
Persistent 7 3 0 3 43 
Moderate: 
^ . Occasional 3 0 2 2 67 
Persistent 2 l 0 l 50 


tent and late in recovery or with severe variables that 
were either persistent or late in recovery. These asso- 
ciations were not statistically significant. 

With late decelerations, a trend toward more severe 
acidosis with persistence of the patterns was observed 
(Table V). 

Table VI shows the incidence of neonatal depression 
and the cesarean section rate in each fetal pH group. 
When fetal acidosis was severe, the incidence of 


Table VI. Neonatal depression and cesarean section 
rate in relation to fetal pH 









Cesarean 
section 









Neonatal 
EI ession 


Fetal pH 





x7.19 <] ùr 6 ES BE 6 100 
7.20 — 7.24 <=l hr 14 l 7 7 50 
27.25 =] hr 76 4 5 | 
1-2 hr 66 5 8 40 19 
>2 hr 70 4 6 
Total 232 17 7 53 23 


*Significantly greater than any other group (p «0.05). 


neonatal depression was 50%. All infants with severe 
fetal acidosis were delivered by cesarean section. When 
fetal acidosis was mild, the incidence of neonatal de- 
pression was 7% and the cesarean section rate was 50%. 
When there was no evidence of fetal acidosis, the inci- 
dence of neonatal depression was 6% and the cesarean 


section rate, 19%. Only-severe fetal acidosis was associ- 


Volume 136 
Number 3 


Table VII. Patients. with severe fetal acidosis 






* Case 


No. Problem ^ 





l Severe pre-eclamptic toxemia TAZ .., 92:47 

2 Meconium—died at about 4 hr — 6.74 37 

3 Postmature, hypertension, 6.94 . 41° 
prior stillbirth D 2n 

4 Chronic active. hepatitis ,. FAQ: 58 

5 True knot in cord 7.19 45 

6 32 wk, pre-eclamptic toxemia, 7.16 | 38 


abruptio placentae 


i ] k l 37 
l Apgar score 


‘| Imin | 3 .min 
l 


LI = ` = * d - . 4 
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Posilive- 









pressure Fetal heart 
breathing rate tracing — 
(min). decelerations Cord pH 






3 5+ . Pers. mild, late 7.21/7.11 
0 l 5+ Pers. mod., late 6.79/6.60 
l 4 5+-  Oce.sev. Var. LR, vari- 7.14/7.09 

: ability] 
“9 10 ~ Per. mod. Var. LR 7.38/7.28 
9 .10 - Per: mild late. 7.26/7.20 
(7 8 - 7.19/7.17 


' Per. mild late 


Per.: Persistent; Mod.: moderate; Occ.: occasional; Sev.: severe; Var.: variable; LR: late recovery. 


- 


ated, with significantly more neonatal depression (p « 
0.05). The overall incidence of neonatal depression at 
the Grace Maternity Hospital determined by the crite- 
ria of this review was 596, not significantly different 
from that in the study population. 

. In patients undergoing scalp blood pH sampling, the 


overall cesarean section rate was 23% (Table VI), of ` 


which 2596 were performed for fetal distress. During 
this same period, the priniary cesarean section rate in 
the unit was 11%, of which 15% were for fetal distress. 
Table VII summarizes the six cases with severe fetal 
acidosis. 
The compi aioi of fetal scalp blood pH sampling 
encountered are listed in Table VIII. 


The estimates of the.number of unnecessary cesar- ` 


ean sections that were avoided by fetal scalp blood pH 
sampling are shown in Table IX. An average of 21 
cesarean sections were avoided as judged by our inde- 
pendent observers. 


Table X summarizes the depressed infants who were: 


delivered within | hour of a normal scalp blood pH. 


Comment 


The most frequent indication for fetal scalp blood , 


pH sampling i in this review was a fetal heart rate tracing 
showing some form of variable deceleration. This 
probably reflects the very frequent occurrence of vari- 
able decelerations and their dramatic appearance. 

: Only with late decelerations was the incidence of fetal 
acidosis significantly increased. Previous reportsi^* have 
shown increased fetal acidosis with severe variable de- 


celerations as well. In each comparable fetal heart rate | 


abnormality grouping, the incidence of fetal acidosis 
was greater in these series,*~*with the exception of late 
- decelerations as reported by Tejani and associates.’ 

. Neonatal depression, although significantly more 
frequent with severe fetal acidosis, was not more fre- 
quent in fetuses with mild acidosis than in fetuses with 


-~ 


Table VIII. Complications of scalp sampling 
(232 patients) i y 


- 


Complication : No. 


Bleeding: 
Hematoma Ts 6 
Abrasions 3 
, Ecchymosis a l 
Anemia of unknown etiology l 

Infection: 
-Abscess 
Cellulitis 
Erythema 

. Herpes ` 


Total (6%) 


Table IX. Estimate of cesarean sections avoided 


Oe | Observer ^ ` | " No. 
A, . 29 

B 15 

| NE | 20 

d Average S v " 2L 


. normal scalp blood pH (Table VI). This may reflect the 
use of intrauterine resuscitation (oxygen by maik, re- 


positioning, discontinuing oxytocin, etc.) in the period 
from pH sampling until delivery. This may also explain 
the three fetuses with severe acidosis who were sub- 


| sequéntly delivered without neonatal depression (Table 


Vili. The three infants who had severe fetal acidosis 
and were delivered with neonatal depression were all in 
very poor condition. These three infants had had fetal 
scalp blood pH values of less than 7.15, perhaps reflect- 


ing a degree of acidosis that would not respond to any 


intrauterine therapy. 

Complications of scalp blood TS have not been 
extensively reported. ** In this.series, hemorrhage 
and infection were the major problems, as would be 


- 
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Table X. Depressed infants delivered «1 hr after pH 27.25 















Time 
Case before 
no. Problem delivery 

l Meconium, analgesic at 3 hr 7.36 54 

2 Meconium aspiration 7.34 50 

5 Intrauterine growth retardation 7.25 `- 38 

4 Meconium 7.37 45 


I min 5 min 





















Positive- 

pressure 

breathing | Fetal heart rate trac- . 
(min) ing—decelerations Cord pH 


4. 6 3 Mod. Var. LR Talit 
4 8 ] Mod. Var. 7.14/7.10 
4 6 l Pers. Mod. Var. LR. 7.25/7.02 
6 9 2 Mild, early 7.377734 





All delivered vaginélly. 


anticipated. No complication was serious. The overall 
incidence was 6% (Table VIII). One sample was taken 
from a fetus in an undiagnosed face presentation, but 
there were no harmful consequences. The infants with 
evidence of infection were all discharged free of infec- 
uon, and none required extended hospital stay. All in- 
fants had also had continuous internal fetal heart rate 
monitoring, which rnay have contributed to the compli- 
cations. One infant developed a scalp lesion from 
which herpesvirus was subsequently cultured. This re- 
solved without serious sequelae. Another infant had an 
unexplained fall in cord hemoglobin from 16.0 to 5.9 
gm/100 ml at 72 hours post partum. There was no 
evidence of fetomaternal'transfusion in this case. 
These two infants represented the complications of 
most potential significance in this series. 

he estimate of cesarean sections avoided without 
increased risk to the infant is most likely conservative. 


The reviewers of the fetal heart rate tracings were all 


very experienced in their interpretation (Table IX). 
While it is understood that the method used is not sci- 
entifically accurate, it would seem reasonable to con- 
clude that normal scalp blood pH in the presence ofan 
` alarming fetal heart rate tracing will permit safe vagi- 
nal delivery rather than unnecessary cesarean section 
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Female dyspareunia 


JOHN A. LAMONT, M.D. 


Hamilton, Ontario, Canada 


this descriptive study presents 230 women with tne chief or major complaint of pain during 
intercourse. The patients were assessed according to the medical model with careful screening for 
intrapersonal (‘ntrapsychic), interpersonal (relationship), ‘and physical factors that contributed to the 
patient's discomfort. Each patient had a careful pelvic examination to clarify the physical and 
physiologic factors which contributed to the patient's discomfort. Each total assessment attempted to 
- identify the primary source of the patient's complaint. Sixty-two patients were seen as primarily 
having an interpersonal problem; 100 had intrapersonal problems, and 68 primarily had a physical 
problem. Secondary physical problems were identified in 22 patients from the first two of these three 
groups. Factors which highlight each group are presented. Standard treatment techniques were 
employed for each group. Treatment successes are discussed briefly for each of ihe three groups. (AM. 


J. OBSTET. GYNECOL. 136:282, 1980.) 


DvsPAREUNIA often interferes with sexual satisfac- 
tion. Most women who are sexually active will experi- 
ence coital discomfort at some time in their lives. 
Recurring painful intercourse results in repeated dis- 
appointment, sexual frustration, and dissatisfaction, 
with eventual loss of self-esteem, feelings of resentmént 
or rejection in the partner, and loss of intimacy in the 
relationship. Semmens and Semmens! reported on 500 
consecutive women between the ages of 18 and 60 who 
attended a private outpatient gynecologic clinic. Two 
hundred or 4096 oi these women identified pain with 
coitus as a major complaint although they were attend- 
ing the clinic to seek routine care. Only 20 or 496 pre- 
sented with dyspareunia as their chief complaint. This 
complaint has been conceptualized in the literature 
since 1948, as a relationship problem in which the male 
partner can play a role in the initiation and/or per- 
petuation of the symptom.?^ 

Some of the gynecologic literature on dyspareunia 


has tended to discuss conditions which could be treated - 


medically and/or surgically? while the béhaviorists have 


written about the psychogenic cause of dyspareunia. 


Some authors? represent the symptom as primarily re- 
lated to organic causes, while others!^* have attempted 
to clarify the term psychogenic. In the British litera- 
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ture, a clear distinction is made between organic and 
psychogenic dysfunction. The term dyspareunia has 
been used by Bricish authors’ to refer to all coital pain 
and the term vaginismus encompasses all painful coitus 
without organic cause. North American literature uses 
the term vaginismus specifically in reference to volun- 
tary or involuntary spasms of the levator ani muscles 
and perineal muscles resulting in coital difficulty. The 
relationship between vaginismus and dyspareunia now 
seems clear.2-' In this paper, the term dyspareunia 
encompasses all of female coital pain, and the term 
vaginismus refers specifically to coital pain resulting 
from voluntary or involuntary spasm of the levator ani 
and perineal muscles. 


Material and methods 


Two hundred thirty consecutive cases of dyspareu- 
nia, with the patients seen by referral from January, 
1972, to June, 1978, were reviewed. Each case was as- 
sessed for intrapersonal, interpersonal, and physical 
factors that might play a major, minor, or combined 


role in the etiology of the woman's concern. A total of 


74.8% of the patients presented with dyspareunia as 
their chief complaint, the remainder, as a major com- 
plaint. Other major presenting complaints included: 
(1) dysmenorrhea, (2) premenstrual tension symptoms, 
(3) pelvic and abdominal pain, (4) conception control 
and infertility, (5) menstrual irregularity, and (6j de- 
pression and tension headaches. These complaints are 
consistent with those in previous reports.* 

Each patient or couple was assessed according to the 
medical model in an attempt to highlight issues relative 


e to the presenting complaint. Special emphasis was 
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placed on the menstrual history, obstetrical history, 
and contraceptive history. A patient profile was evolved 
and included family and religious influences, sexual 
knowledge level, history of sexual trauma, and sense of 
body image. Questions were asked about previous sex- 
ual experience, including self-stimulation, coitus, or- 
gasm, noncoital options to sexual pleasure, and details 
of the woman’s psychophysiologic sexual response. If 


the patient was involved in a relationship, inquiries | 


were made regarding level of communicatión and ne- 
gotiation skills as well as.support systems. The sexual 
relationship was assessed regarding the patients par- 
ticipation, partner's sexual difficulty, and environmen- 
tal factors such as privacy for lovemaking. 

A general physical assessment of the patient was 
made. Careful pelvic examination was performed on 
all patients, with or without their partner present, to 
assess the health of the genital tract and to provide an 
educational opportunity for the patient, regarding the 
genitals, their function, and the nature of her problem. 
The patient's participation in the examination was en- 
couraged to capitalize on this educational experience, 
to provide an opportunity for the patient to locate the 
source of pain, and to observe the patient's reaction to, 
and interest in, her own body. The genital tract and 
pelvis were assessed systematically to elicit causes of 
pain including vaginismus. | | 

During the assessment of dyspareunia in each pa- 
tient, the goal was to identify the primary underlying 
cause of the pain. Patients were identified as having 
intrapersonal (intrapsychic), interpersonal (relation- 
ship), or physical difficulties. Often the etiology was not 
limited entirely to one category. An intrapersonal prob- 
lem can precipitate an interpersonal problem, and a 
relationship breakdown can aggravate intrapersonal 
concerns. Likewise a physcial problem can adversely 
affect the relationship or may be coincidental to an 
intrapersonal problem. Cases were classified according 
to the most obvious or primary source of the problem. 

The treatment strategy was designed in each case to 
alleviate the coital discomfort. Each patient and her 
partner, if involved, were provided with detailed edu- 
cation regarding the nature of the problem along with 
assurance that the problem could be solved. Any iden- 
tifiable physical factors were treated according to ac- 
cepted medical and/or surgical techniques. Where in- 
dicated, each woman or couple was offered individual 
or conjoint marital/sexual therapy. This treatment in- 
volved weekly, 1-hour sessions where possible. A range 
of interventions was used, including education, com- 
munication skills training, and standard sex therapy 
techniques, which included progressive pleasuring ex- 


ercises, all aimed at reversing the presenting symptom. * 
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INTRAPERSONAL INTERPERSONAL 
ELM NET 


Fig. 1. Primary sources of female dyspareunia. 


Analysis of data 


Of the 230 patients seen with dyspareunia, the aver- 
age age was approximately 28 years. The majority of 
patients (157) were in their 20's. The oldest patient was 
71 and the youngest patients were in their teens. The 
vast majority (195) of patients were married at the time 
of their assessment. Symptoms had been present in the 
majority of patients (148) for less than 2 years but there 
were nine patients who had experienced ongoing or 
recurrent symptoms for greater than 10 vears. In this 
population, methods of contraception in use at the time 
of the assessment were consistent with other surveys of 
conception control. Thirty patients were using no con- 
traception despite their apparent wish not to be preg- 
nant One hundred twenty-two patients had been 
pregnant one to six times and 108 patients had never 
been pregnant. Of the total sample (230 cases), 81 had 
never experienced comfortable coitus. Forty-five pa- 
üents complained of primary dyspareunia, and 36 
patients had never experienced complete vaginal con- 
tainment of the penis because of discomfort. Vaginis- 
mus' was observed during pelvic assessment in over 
50% of all the cases. 

Historical, physical, and relationship data were re- 
viewed for each case assessment. The primary nature 
of tke problem was classified as intrapersonal, interper- 
sonal, or physical. Although all cases were not clear-cut 
(Fig. 1), the primary source of the problem was felt to 
be intrapersonal in 43%, interpersonal in 27%, and 
physical in 30% of the cases. | 

Irtrapersonal problems, where the concerns or is- 
sues related to the presenting symptom were primarily 
seen within the patient herself, were identified in 100 
patients. These patients are characterized by: (1) 
fear—of sex-related activity (coitus, pregnancy, sexual 
arousal, pleasure, orgasm, genitals, or genital exami- 
nations), of pain, and of intimacy (no trust of anyone); 
(2) trauma—history of sexual assault, punishment for 
masturbation or coitus, genital examination or misin- 
formation by a physician, severe religious upbringing, 
and forced or arranged marriage; (3) ignorance—of 
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: Table I. Summary cf primary and secondary problems 












Secondary 


Primary physical problem problems (No.) 





Trauma: : 

Episiotomy 10 
' Vaginal tears 8, 19 

Vaginal septum l 

Atrophy: 
Postmenopausal | 
Surgical castration 
Radiation 2 
Neovagina l 
Vulvar dystrophies 2 

Inflammation: 

© Vulvitis | 
Vaginitis 8 l 

Urethritis and caruncle 17 10 


Pessary l 


Obstruction-fixation: 
Constipation 5 
Retroversion and congestion 9 
Endometriosis . 3 
l 
I 
J 


UO C oe 


Prolapse 2d 


Adhesions 
Intact hymen 


5* 
* Tender adnexa— no diagnosis. 


Table II. Outcome: Conjoint versus 
individual assessment 


Outcome Individual Total 
Intrapersonal: 52 48 100 ` 
Success 40 29 69(6996*) 
No success 0 5 5 
Refused treatment 12 14 26 
Interpersonal: 31 9r 62 
Success 13 4 17(27.4961) 
No success I l 2 ' 
Refused treatment 17 26 - 43 
Physical: 2 10 58 68 
Success 9 47 56(82.4 %#) 
No success l 2 3. . 
Refused treatment 0 98 9 


* Corrected: 93.2%. 
f Corrected: 89.4%. 
$Corrected: 94.9%. 
$ Three refused repeat surgery. 


bodily function, of sexual experience, and of partner; 
(4) anxiety—tense cr unable to relax, many physical 
complaints, history of multiple operations, poor. self- 


image, compulsive, and: inflexible, (5) lack of sexual 


emancipation— frequently guilty about previous sexual 
and marital relationships and unable to be responsible 
for her own sexual pleasure; (6) sex for reproduction 
only—concerns regarding fertility, wifely duty, and 
payment for affection. 
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Interpersonal problems, where relationship conflict 
appeared directly related to the presenting symptoms, 
were identified in 62 patients. These problems were 
identified by major conflicts in the areas of: (1) family 


size, (9) contraception, (3) relationship priorities, (4) 


sexual frequency, (5) sex timing, (6) sexual techniques, 
and (7) sexual boredom. These relationships were 
characterized by poor communication, with special 
difficulty in talking about sex and about feelings. 


"Struggle for control” was often identified as an issue 


with the woman feeling she could only control the sex- 
ual relationship to some degr ee. Sexual performance 
pressure was also present, especially when coitus was 
the primary or sole source of sexual pleasure and coital 
orgasm was a necessity for one or both. partners. 

The spouse in these relationships was often de- 
scribed in disparaging terms, such as passive, indiffer- 
ent, uncooperative, irresponsible, unfaithful, inade- 


‘quate, or physically unappealing. Both partners often 


had a history of previous marital failure or separation. 
Physical problems were identified during the assess- 
ment by historical and physical examination. Specific | 
physical abnormalities were identified in 68 patients as 
the primary source of coital discomfort. A further 22 
patients were identified as having physical problems 
which were felt to be secondary to either intrapersonal 
or interpersonal sources of discomfort, yet these physi- 
cal findings did contribute to coital discomfort. Table I 
summarizes the patients identified in this category. 
Patients with previous trauma were examined with a 


, cotton-tipped applicator or asked to identify the exact 


point through self-examination. This site was injected 


= with a long-acting local anesthetic as a therapeutic trial. 


Relief of pain for 7 to 10 days confirmed the diagnosis 
and these patients were offered surgical treatment of 
the trauma site. 

Two patients in the atrophy group had severe 
postmenopausal changes including contraction and 
synechia in the vaginal barrel. These findings were 
thought to be irreversible but lócal estrogen cream and 
gradual dilatation enabled both women to resume com- 
fortable coital activity. The inflammation category was 
based on a diagnosis by wet mounts or cultures and 
complete relief of discomfort was obtained after ap- 
propriate treatment. The one patient with a pessary in 
place had not been instructed regarding removal and 
cleansing of the device and had had the pessary in 
place for over 6 months. 

In the obstruction-fixation category the diagnosis of 
constipation was based on palpation of hard stool in the 
sigmoid or rectum which reproduced the pelvic pain. 
Appropriate treatment resulted in complete relief of 
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the discomfort. Pelvic congestion was based on history 
of sexual arousal without orgasm and. physical exami- 
nation confirmed this diagnosis by the presence of an 
enlarged, retroverted, boggy, eane uterus with a 
bulky, bluish cervix. 

Secondary problems are as iaca in Table I. The five 
patients not yet assigned a diagnosis presented with a 
consistent pelvic finding of tender adnexa but no ab- 
normality was visualized on laparoscopic examination. 
The tender adnexa persisted despite these findings. 

The results of our assessment and treatment are pre- 
sented in Table II. Successful treatment occurred in 
69% of cases in the intrapersonal category although 
96% refused treatment after the initial assessment. The 
corrected success rate is 93.2%. In the interpersonal 
problem group of 62 cases, 17 had successful treatment 
for-a 27.4% success rate. Forty-three or 69% of this 
group refüsed treatment after assessment. The cor- 
rected success rate if the refusals are eliminated would 
be 89.4%. 

Patients presenting with physical problems had an 
82.4% success rate. Nine of the 68 patients in this cate- 
gory refused treatment after assessment. Three of 
these patients refused repeat surgery, having already 
had one surgical attempt at correcting their problem. 
The corrected success rate in this category is 94.9%. 

It is interesting to note that in the intrapersonal and 
interpersonal group, success rates were better if the 
patient was seen and assessed with her partner. | 
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Comment 


Tais review suggests that a minority of patients pre- 
senting with the chief complaint of painful coitus have 
an identifiable physical source of zheir pain. Seventy 
percent of these cases were found to have a psycho 
physiologic cause of their pain such as vaginismus, fail- 
ure of vaginal lubrication, or vaginal barrel changes. 
The underlying cause of the problem was either intra- 
psychic or relationship. Over half the patients demon- 
strated some degree of vaginismus during their pelvic 
examination. 

The high numbers al patients refusing therapy after 
initial assessment in both the intrapersonal and inter- 
personal groups may represent reluctance on the part 
of the patient to consider change cr may be the result 
of feelings of hopelessness regarding the ability to 
change. | 

Dyspareunia is an important gynecologic complaint 
that is often not clearly presented to the physician by 
the patient. Careful intrapsychic, relationship, and 
physical assessment is necessary to ensure that the 
source of the problem is identified and appropriate 
treatment is offered. Many women come in the hope of 
a quick, physical curé to a "physical problem." Clar- 
iicetion of the nature of the problem may result in 
refusal of further therapy, but this process in itself may 
be :herapeutic. This approach does prove time-con- 
suming, but the results are rewarding to both patient 
and physician. 
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The effects of prolactin (PRL) on fetoplacental function were studied by measuring the beta subunit 
of human chorionic gonadotropin (hCG-£), estradiol. (E;), progesterone (P), and PRL concentrations 
throughout seven pregnancies in a contro! group (N = 6 women) and in three pregnant women with 
prolactinomas, who were receiving bromocriptine. In one of the latter, estriol (E34) was also assayed. 
Long-term suppression of PRL was associated with augmentation of hCG-g at the first-trimester 
peak and in late pregnancy. Concomitant augmentation of E; (in late gestation) and possibly E,, but 
not P, levels was also observed. This effect on hCG appeared dependent on PRL rather-than the 
dopaminergic effect of bromocriptine. Short-term drug-induced alterations in PRL (over 3 hours) 
during early pregnancy did not result in significant changes in hCG-g'or steroid concentrations. In 
each control prsgnancy, a significant negative correlation (p « 0.05) was observed between hCG-8 
and PRL, whie a significant positive correlation between the latter and E, concentrations in these 
women was also demonstrated. Apart from its effect on lactation, osmoregulaticn, and gonadal and 
adrenal function, a further role for PRL during reproduction appears to be in the control of hCG and 
estrogen secretion in the fetoplecental unit. (AM. J. OBSTET. GYNECOL. 136:286, 1980.) 


PROLACTIN (PRL) affects pituitary gonadotropin and 
steroid secretion by the ovaries, testes, and adrenal 
glands. The effect or: gonadotropin secretion may.be a 
direct suppression, while in steroid-producing tissue 
this appears variable. Elevations in PRL suppressed 
steroidogenesis in the ovary and testis, while in the ad- 
renal gland hyperprolactinemia was associated with 
enhanced androgen secretion." ? During pregnancy, 
the concentrations of human choricnic gonadotropin 
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(hCG) appear nearly the reciprocal to those of PRL. 
Maximal concentrations of hCG occur in the first 
trimester while PRL levels peak later in the third 
trimester.? Fetal plasma PRL levels rise as pregnancy 
progresses and it has been proposed that PRL by in- 
teracting with estrogen and adrenocorticotropic hor- 
mone maintains fetal adrenal growth.’ To further 
elucidate the possibility that PRL may have a regulatory 
role in fetoplacental hormone production during 
pregnancy, we studied the effects of drug-induced al-. 
terations in PRL on hCG, estrogen, and progesterone 
(P) concentrations. 


Patients and methods 


Studies throughout pregnancy. 

Control group (seven pregnancies in six women). Five 
women with oligoovulation or anovulation and infer- 
tility due to funcional disorders of gonadotropin se- 
cretion were stucied. One woman was studied during 
two pregnancies. Al! had normal plasma PRL levels 
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and they conceived after ovulation was induced with 
clomiphene citrate. One woman with normal cycles 
who conceived spontaneously was also included in the 
control group. Blood samples were obtained from ear ly 
_ pregnancy, often commencing in the luteal phase of 


the cycle of conception, then at intervals of between 1. 
and 4 weeks throughout pregnancy. The mean age of . 
the patients was 29.1 years (range 22 to 33). All these | 
women had normal pregnancies; the mean gestational | 


age was 39.5 weeks (range 38 to 42). All gave birth to 
normal, healthy infants (four female and three male); 
mean birth weight was 3,566 grams (range 2,610 to 
4,100). Two variable linear correlation analyses were 
employed to evaluate the relationship between. hCG:f 
subunit (hCG-8) and PRL levels as well as estradiol (E3) 
and PRL in each patient throughout pregnancy in this 
group. 
Patients with ‘pituitary tumors. and hyper malikin 
(three pregnancies in three women). The clinical course and 
pregnancy in Patient E. W. (age 30 years) and Patient 


M. M. (age 32 years) have been previously described - 


(Patient E. W. = Case 1 and Patient M. M. = Case 2). 
Both women had grade 1. PRL-secreting microade- 


nomas? and presented with the postpill galactorrhea-, 


amenorrhea syndrome and primary infertility. A non- 


operative approach to treatment was adopted with: 


bromocriptine. The third pauent in this group (K. G., 

age 25 years) had the galactorrhea-amenorrhea syn- 
drome and a pituitary microadenoma removed trans- 
phenoidally. She did not have a history of orál:con- 
traceptive ingestion. Preoperative PRL concentrations 
were 350 to 585 ng/ml. PRL failed to reach normal 
levels after operation. Prior to treatment with bromo- 
criptine following operation, the PRL level was, 64 
ng/ml (normal = 5 to 25) with normal clinical exami- 
` nation and thyroid function studies. She gave birth to a 
healthy female infant weighing 3,990 grams after spon- 


taneous labor at 40 weeks’ gestation. Post partum, she : 


` breast-fed unsuccessfully since lactation did not. be- 
come well established. By day 13 post partum, she was 


only producing 3 to 4 ounces of milk per day. Breast- 


feeding was abandoned and bromocriptine was started, 
initially at 5 mg daily, but side effects necessitated re- 
duction after one day to 2.5 mg daily for à total of 14 
days to suppress breast engorgement. 


The bromocriptine dose in E. W. was 7.5 mg daily at 


the time of conception to 8 weeks’ gestation; between 8 
and 14 weeks, it was 5 mg; from 14 to 25 weeks, it was 
3.75 mg; and from 25 to 35 weeks, it was 2.5 mg. In M. 
M., the dose was 5 mg daily to 15 weeks and 2.5 mg to 
33 veeks In K. G., the dose-was 5 mg daily to 6 weeks 
and 2.5 mg to 9 weeks. 
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Fig. 1. PRL levels in control subjects (shaded area, n — 7 
pregnancies) and three women with PRL-secreting pituitary 


` tumors, who received bromocriptine in the doses shown. 


_ Studies in early pregnancy (10 patients). Short-term 
drug-induced changes in PRL were studied during 
early géstation in an attempt to determine if this could 
alter fetoplacental hormone secretion. 

The responses to bromocriptine (5 mg orally) were 
studied in five women with a mean age of 21.4 years 

(range 19 to 23) and a mean gestational age of 13.0 


- weeks (range 9.5 to 18.5). In the five women receiving 


chlorpromazine (50 mg intramuscularly), the mean age 
was 20.4 vears (range 19 to 28) and the mean gesta- 
tional age was 12.7 weeks (range 9.5 go 17.7). Signed 
informed corisent was obtained froni each subject. All 


. women were scheduled for therapeutic abortion on 


psychological grounds, were not receiving medications, 
and had no clinical evidence of cardiovascular or renal 
disease. The drugs were administered immediately 
after zero time samples were obtained through an in- 
dwelling cannula placed in an antecubital vein. All pa- 


: tients remained supine and received nothing by mouth 


from midnight with all studies performed in the hospi- ` 
tal between 0700 and 0800 hours. Data were analyzed 
by Student's t test for paired samples. 

Hormone assays. All plasma hormones were mea- 
sured.by radioimmunoassay.” !? Sensitivity and within 


and between-assay coefficients of variation for these 


assays were: for PRL, 0.5 ng/ml, 4.5% and 9.8%; for 


. hCG-f, 0.5. mIU/ml, 4.5% and 4.7%; for Es, 13 pg/ml, 


5.3% and 6.9%; for P, 0.1 ng/ml, 2:396 and 4.5%, re- 
spectively. The E; assay was modified by omitting the 
chromatographic step and reducing total assay volume 
to 0.25 ml before addition of charcoal to separate 
bound .from free radioactivity. Correlation between 
chromatographic and nonchromatographic assays was 
good (r = 0.99). The antiserum (NEA, 054B) and ra- 
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Fig. 2. hCG-B subunit levels in control subjects (shaded area, 
n = 7 pregnaricies) and three women with PRL-secreting pi- 
tuitary tumors, who received bromocriptine in doses as shown 
in Fig. 1. Please note semilog scale. 
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Fig. 3. hCG-8 subunit and PRL levels during late pregnancy: 


in M. M. before and after bromocriptine withdrawal. 


_ throughout pregnancy were 19.8 + 


February 1, 1980 
Am. J. Obstet. Gynecol. 


, dioacüve steriods were obtained from New England 


Nuclear; Lachine, Quebec, Canada. Plasma estriol (E.;) 
was assayed by Dr. E. K. Mincey, Metropolitan Biomed- 
ical Laboratories, Vancouver, British Columbia; 
Canada. | 


Results 


Studies throughout pregnancy. These are shown in 
Figs 1 to 6. The control patients’ hormone data‘are 
snown in the shaded area with the values from the 
patients with pituitary tumor superimposed. E, W. had 
PRL levels higher than those of control patients in the 
first trimester; in the second trimester, they varied be- 
tween the control range and below the lower limit, with 
a similar pattern in the third trimester, until bromo- 
criptine was discontinued at 35 weeks arid the PRL 
rapidly increased into the control range. K. G. had val- 
ues in the control range during the first trimester while 
receiving the drug but following withdrawal values in- 
creased to above control levels until the second trimes- 
ter when they returned into the control range and 
remained there, except for several weeks in the late 
second and third trimesters, when they were below 
control values. In Patient M. M. mean PRL levels while 
bromocriptine was being given (up to 33 weeks) were 
10.8 +] ng/ml (mean + SEM). Mean PRL levels 
3.4 ng/ml. These 
values were consistently below control ranges for the 
entire sampling period. 
hCG-B levels in Patient M. M. were of interest as 
compared to control ievels and those of the other 
women with pituitary tumors (Fig. 2). hCG- values in 
this patient were higher than in all other patients at the 
first trimester peak and from 18 weeks to term. A late 
rise in the third trimester appeared quite pronounced 
while PRL was low. At the time of bromocriptine with- - 
drawal, there was an acute reduction in the rising 
hCG-8 levels coincicent with the increasing PRL con- 
centrations (Fig. 3). Plasma Es; in M. M. at intervals 
during the second ard late third trimesters were higher 
than control values, while in comparison to the values 
of E. W. and K. G. these levels were significantly higher: 
throughout pregnancy (M. M. versus E. W. and K. G. 
individually, unpaired t test). Plasma E; levels in M. M. 
were above the normal range from 24 weeks to term 
(data from normal women established by Metropolitan 
. Biomedical Laboratories). The P values in the women 
with pituitary tumors were in the control range for 
most of pregnancy, with some variability above and 
below these ranges for brief intervals. 
The results of linear-correlation analysis between 
hCG and PRL throughout the pregnancies of the con- 
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Fig. 4. E; concentrations in M. M. during late pregnancy. 
Shaded area represents normal ranges established by Met- 
ropolitan Biomedical Laboratories, Vancouver, British Co- 
lumbia, Canada. 


—1 


trol patients revealed a significant (p < 0.05) negative 


relationship between these hormones in each case. 
Similar analysis for PRL and E; revealed a significant 


positive correlation in each control patient. 

Studies in early pregnancy. Following bromocrip- 
tine administration, mean PRL declined .by 84% 
(p <.0.1 > 0.05, not significant). After chlorproma- 
zine, mean PRL concentrations steadily increased 
throughout the sampling period with significant dif- 
ferences (p «.0.05) from 60 minutes and' peak values 
(in excess of twice the baseline) occurring at 90 min- 
utes. Both chlorpromazine and bromocriptine failed to 
induce significant alterations in mean hCG-£, E» and P 
concentrations (Table I). 


~ 


Comment 


N 
? * 


Results from the studies throughout pregnancy were 
of interest in several aspects. In M. M. and E. W., in 
whom bromocriptine was employed up to the third 
trimester of pregnancy, PRL was markedly suppressed 
in the former in spite of the fact that she received lower 


doses of the drug. Mean PRL levels in M. M. were 


lowered to 19.8 + 3.4 ng/ml throughout pregnancy 
with values of 10.3 + 1.1 ng/ml from conception to the 
thirty-third week while bromocriptine was given. 
Thereafter, the drug was discontinued, with the PRL 
levels increasing to a peak'of 70 ng/ml at term. As 
shown in Fig. 1, PRL values were in the.nonpregnant 


range for most of pregnancy while the drug was given.’ 


Accompanying this markéd and prolonged reduction 
in PRL OUR pregnancy in M. M. were eee con- 
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Fig. 5. E; levels in control subjects (shaded area, n = 7 preg- 
nancies) and three women with PRL-secreting pituitary tu- 
mors, who received bromocroptine in doses as shown in Fig. I. 
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Fig. 6. P levels in control subjects (shaded area, n'= 7 preg- 
nancies) and three women with PRL-secreting pituitary tu- 
mors, who received bromocriptine in doses as shown in Fig. 1. 


centrations at the first trimester peak and, in particular, 
in later pregnancy, from 18 weeks to term (Fig. 2), 


above the range for control patients and higher than in 


E. W. and K. G. Of further interest was that on with- 
drawal of the drug the increasing PRL concentrations 
thereafter were associated with a coincident fall in 
hCG-g (Fig. 3): Plasma hCG- levels rise rapidly from 
implantation to a peak between 40 and 90 days of 
pregnancy, then drop abruptly to approximately 10% 
of peak levels in the last two trimesters, with a transient 
and inconsistent rise in the late third trimester. Since 
no feedback mechanisms are known to regulate placen- | 


tal hCG synthesis and secretion, it has been postulated 


that the trophoblast is “programmed” to synthesize and 


` secrete hCG with the pattern of its secretion during 


pregnancy independent of any controlling factors.!! In 
vitro, cyclic adenosine monophosphate (cAMP) stimu- 
lates release of hCG with enhanced estrogen secretion 
by trophoblast.!! hCG secretion by explants of near- 
term human placenta appeared to be under an inhibi- 


. tory influence.’? Our results may be consistent with such 
| a role for PRLin hCG secretion in the fetoplacental unit 


` 
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Table I. Hormone levels following bromocriptine and chlorpromazine administration 





Treatment 






Bromo- PRL 60.0 +24.5 50.1-216 384-151. 
criptine (ng/ml) 

CPZ 53,3 + 10.4 63.8 +10.5 102.8* + 14.5 

Bromo- | HCC-8 228415.9 292239 «16 23.4 + 15.9 
criptine (IU/ml) 

CPZ 33.6 4 153 29.3 5.8 31.5 x 12.0 

Bromo- E, . 44418. 89x16 | 40x16 
criptine (ng/ml) 

CPZ | 6.1 + 2.2 5.59.1 5.0+ 1.8 

Bromo- P 86.0+3.9 857-1230 86.1 + 14.7 
cripune (ng/ml) 

CPZ 60.0::4.8 55.7 € 40 59.7 + 3.8 





98.5 + 9.7 18.4 + 6.5 10.1 + 3.2 NS 
124.1% + 37.3 110.6* + 19.1 99.4* + 12.9 p < 0.05* 
29.5 + 15.6 94.5 + 18.1 999+ 15.2 NS 
29.14 11.5 95.8 + 10.9 49.9 + 29.1 NS 
3.8x 1.4 4.9 — 1.6 4.9 6 1.7 NS 
5.0 + 1.9 5.2 +299 6.5 + 2.5 NS 
78.4 + 12.5 90.3 + 16.5 87.0 + 14.2 NS 
59.4 + 8.9 67.5 £ 7.3 63.0 + 6.4 NS 





Bromocriptine: 5 mg orally at zero time (n = 5 women). CPZ = Chlor promazine: 50 mg intramuscularly at zero time (n — 
women). Zero time values are means of two samples obtained 15 minutes apar: prior tc drug administration. m — not aa 


(p > 0.05). Comparison between each time point versus zero time. 


during pregnancy. However, an alternate explanation 
could be that steroidogenesis in trophoblast may be 
controlled in a synergistic manner by hCG and PRL 
with the relationship between these hormones shown in 
Fig. 3, reflecting a compensatory mechanism. The fail- 
ure of PRL suppression and enhancement (after 


short-term administration of bromocriptine and chlor- 


promazine) to alter hCG-B and steroid concentrations 
(Table I) in early pregnancy may suggest that the feto- 
placental unit is independent of PRL early in gestation. 
This interpretation Coes not appear consistent with our 
limited observations in early pregnancy complicated by 
the ovarian hyperstimulation syndrome where the hy- 
perprolactinemia associated with this disorder in a 
woman with an ear.y twin pregnancy was associated 
with lower (rather than higher) hCG-8 concentrations 


in comparison with two other women with single preg- . 


nancies and lower PKL levels.? The elevations in steroid 
concentrations in this disorder were probably the result 


of excessive hormone production by the hyperstimu-. 


lated ovaries rather than the trophoblast. The likely 
explanation for the failure of bromocriptine- and 
chlorpromazine-induced alterations in PRL to alter 
hCG-8 levels during early pregnancy may be the 
short-term. nature of our experiments. Nevertheless, 
an interaction. between PRL and hCG throughout 
pregnancy cannot be excluded in view of the higher 
hCG-g levels observed in M. M., both at the first- 
trimester peak and in the latter part of pregnancy. as 
well as the fact that a significant negative correlation 
between PRL and hCG was found in all control patients 


throughout their pregnancies. In vivo, hCG adminis- | 


tration to newborn infants increases dehydroepian- 
drosterone sulfate (DHAS) excretion.” In vitro, hCG 


stimulates DH AS production by the human fetal adre- 


nal. It is possible that in M. M. the enhanced hCG 
levels may have increased the precursor for aromatiza- 
tion to estrogen in the placenta; DHAS is almost exclu- 
sively secreted by the adrenal, both prenatally and 
postnatally.” * However, suppression of maternal PRL 
levels to less than 10 ng/ml in vivo did not result in 
increased DHAS concentrations in maternal or cord 
plasma (no hCG or E; values were reported in these 
patients).'? It is possible, therefore, that the production 
of DHAS by the fetal adrenal in M. M. was maintained 
by corticotropin-like effects!?: ' of the increased hCG 
secretion we observed in M. M. under conditions of 
diminished PRL. An additional effect of hCG on feto- 
placental estrogen production needs to be considered. 
hCG has been shown to increase aromatization of an- 
drogen to estrogen in perfusion experiments with the 
human term placenta.'® This effect appeared to be 
mediated by stimulation of cAMP and activation .of 
glycogen phosphorylase with increased provision of 
reduced nicotinamide adenine dinucleotide phosphate 
thus accelerating hydroxylation mechanisms and 
aromatization.'® Since cord blood DHAS concentra- 
tions were not elevated under conditions of PRL sup- 
pression by bromocriptine," the effect of hCG on pla- 
cental aromatization of available precursor (DHAS) to 
estrogen!? may be an important mechanism in the in- 
creased estriol concentrations observed in M. M. (Fig. 
4) In vivo and particularly during late pregnancy, 
long-term suppression of PRL in this woman was asso- 
ciated with enhanced hCG, E; and possibly E; concen- 
trations (Fig. 5) without any obvious alterations in P 
levels (Fig. 6). Taese effects appear dependent on di- 
minished PRL concentrations rather than the dopa- 
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minergic effect of bromocriptine since E. W., who re- 
ceived higher doses of the drug but in whom PRL levels 


were higher and closer to control values, as compared 


to M. M. did not exhibit increased hCG-f concentra- 


tions. The significant positive correlation between E, ` 


and PRL during each control pregnancy. confirms the 
close interaction between these hormones. The rising 
maternal plasma concentrations of PRL as pregnancy 
advances may be explained by the effect of estrogens 
on pituitary PRL secretion. The higher PRL concen- 


trations during late pregnancy may in turn interact in a 


complex manner with fetoplacental hormone produc- 
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4 


1 ^ i . 
tion, particularly hCG and estrogens. Finally, our re- 
sults dre in accordance with observations in which 


pregnancy was maintained with normal fetal growth 


and development in the presence of low maternal 


plasma concentrations of PRL.” 


, Apart from its effects on lactation, osmoregulation, 
and gonadal and adrenal function, our observations 
suggest a further role for PRL in the control of hCG 
and: estrogen secretion during pregnancy. Further 
studies are necessary to define better its rele in control- 


ling: hormone secretion by the fetoplacental unit. 
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Cyclic changes in the human fallopian tube isthmus 
and their functional importance | 


ROBERT P. S. JANSEN, M.B., B.Sc., 


Sydney, Australia. 


F.R.A.C.P., M.R.C.O.G. 


Morphologic studies in rabbits have indicated that'a column of tenacious mucus occupies the 
isthmic lumen in estrus. This secretion disappears after ovulation, and cilia are prominent at the 
time of ovum transport through the isthmus.. This study was designed to seek evidence of similar 
mucus in the human fallopian tube isthmus. Isthmic segments were taken from 18 normally 
ovulating women throughout the menstrual cycle. Specimens were also obtained from 10 other 
women further to elucidate endocrine dependence of observed morphologic variations. Appearances 
consistent with luminal isthmic mucus were obtained in two women in the late follicular phase and in 
one woman immediately after ovulation. Observable mucus was absent and cilia were prominent in 
women in the early follicular phase, in the luteal phase, postmenopausally, in late pregnancy, and in 
the puerperium. The results described are consistent with the hypothesis that cifferential sperm and 
ovum transport in the human fallopian tube isthmus is at least partially determined by the presence 

_ or absence of estrogen-dependent luminal mucus. (Am. J. OBSTET. GYNECOL. 136:292, 1980.) 


THE FALLOPIAN TUBE ISTHMUS is unique because it 
is the one segment of the female genital tract that must 
be capable of effecting, sequentially, transport of 
sperm and eggs in opposite directions. The anatomic 
-or physiologic basis for this dual HARPON capability 
has not been established.’ 

In an earlier study a column of tenacious secretion 
that occupies the isthmic lumen of rabbits during estrus 
was described.* The rabbit ovulates reflexly between 9.5 
and 14 hours after coitus, by which time spermatozoa, 


presumably having traversed both cervical and isthmic | 


secretions, are present in the ampulla in large numbers. 
Fertilization takes place in the ampulla. Whether or not 
fertilization has occurred, the ovum or zygote is delayed 
at the ampullary-isthmic junction for 24 to 36 hours 


before entering the isthmus. During this time the tena- 


cious isthmic secretion in the rabbit disappears, allowing 
cilia to become prominent, and, presumably, then able 
to function efficiently in transporting the egg to the 
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uterine cavity. The time sequence of these changes 
around the time of ovulation suggests that they are 
endocrine dependent; progesterone treatment before 
ovulation accelerates the changes. 

A similar delay in ovum transport occurs at the AIJ 
in man?^? and in the baboon.® This study was designed 
to seek evidence for a sequence of morphologic 
changes in the human fallopian tube isthmus compa- 
rable to that in the rabbit. 


Material and methods 


Segments of fallopian tube isthmus were obtained 


from 28 randomly selected patients who had been 


scheduied for bilateral partial salpingectomy or hyster- 
ectomy (for a variety of indications) at King George V 
Memorial Hospital, Sydney, Australia. The clinical fea- 
tures of the patients are given in Table I. 

Eighteen patients (Nos. 4 to 21) were ovulating regu- 
larly. In the absence of a corpus luteum at operation, 
plasma estradiol (E,) (normal range 30 to 325 pg/ml) 
and plasma progesterone (P) (normal follicular phase 


range «2 ng/ml: ovulation > 5 ng/ml; normal mid- 


luteal peak 10 to 30 ng/ml) were determined by radio- 
immunoassay, in most cases, to provide a more precise 
indicator of the functional stage of the menstrual cycle 


, than the menstrual history. In the presence of a corpus 


luteum the stage of the cycle was determined by his- 
tologic dating of the endometrium.’ 
Specimens were also removed from a variety of other 
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Table I. Clinical data and results 
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of pregnancy 
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34 yr; 5 wk post pill; sterilization 


69 yr; postmenopausal, hyster- 
ectomy for prolapse 

74 yr; postmenopausal, hyster- 
ectomy for prolapse 

40 yr; hysterectomy for menor- 
rhagia 

35 yr; sterilization 


29 yr; sterilization 


39 yr; day 4 of cycle; short cycle; 
sterilization 

33 yr; day 14 of cycle; steriliza- 
tion 

39 yr; sterilization 


41 yr; hysterectomy for stress 
incontinence; day 15 
35 yr; sterilization 


29 yr; hysterectomy for inter- 
menstrual bleeding with 
intrauterine contraceptive 
device 

32 yr; hysterectomy for menor- 
rhagia 

35 yr; previous tubal ligation, 
hysterectomy for menor- 
rhagia 

44 yr; hysterectomy for menor- 
rhagia 

42 yr; hysterectomy for meno- 
metrorrhagia 

35 yr; hysterectomy for menor- 
rhagia with intrauterine 
contraceptive device 

38 yr; hysterectomy for fibroids 


40 yr; vaginal hysterectomy 
for prolapse 


45 yr; vaginal hysterectomy for 
prolapse 
26 yr; sterilization 


35 yr; sterilization 


26 yr; hysterectomy for chorio- 
carcinoma; oral contraception 
32 yr; hysterotomy; sterilization 


38 yr; cesarean section; steriliza- 
tion 


38 yr; cesarean section; steriliza- 
tion 

38 yr; 2 hours post partum; 
sterilization 

31 yr; 2 days post partum; 
sterilization 


Patchy; areas of deciliation 


Fine lumen; no ciliated cells 


Prominent cilia, dome-shaped 
secretory cell apices 
Same as patient 3 


Cilia still prominent; secretory 
cells no longer dome-shaped, 
secretion obscures microvilli 

Ciliated cells prominent on apex 
of folds; mucus in clefts 

Areas of intense secretion with 
cilia enmeshed 

Prominent secretion; cilia ob- 
scured; some cells bare 

Thick blanket of secretion over 
mucosa 

Same as patient 9 


Lumen open, some residual 
secretion, cilia more con- 
spicuous 

Cilia prominent and erect; no 
secretion; secretory cell apices 
depressed 


As patient 12 


Some areas atrophic; otherwise 
same as patient 12 


Prominent cilia; secretory cells 
dome-shaped 

Same as patient 12; microvilli 
distinct 

Same as patient 16 


Same as patient 16; “nuclear ex- 
trusion” in ampulla 

Unusual; quite deciliated; large 
apical secretion droplets; 
lumen clear 

Mucosa flattened; relatively de- 
ciliated; inactive appearance 

Cilia prominent; Secretory cell 
apices dome-shaped; no 
mucus 

Relatively deciliated; apices 
clear, but mucus in clefts 

Same as patient 22 


Same as patient 22 

Relatively deciliated; secretory 
cell apices dome-shaped; no 
debris 

Same as patient 25 


Deciliated; much luminal debris 


Same as patient 25 


Illustrated 
by Fig. 
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Fig. 2. Early estrogen effects. Early proliferative phase. Abundant ciliated cells: secretory cells with 
dome-shaped apices. ( 1,000.) 
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Fig. 3. Early estrogen effects. Midproliferative phase (Es, 80 pg/ml). Cilia prominent; early evidence 
of increased secretion. (X 3,000.) 
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Fig. 4. Farly estrogen effects. Midproliferative phase. Further increase in secretory activity. (x 3,000.) 
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Fig. 5. Late proliferative phase. Middle to late proliferative phase (E, 275 pg/ml). Cilia inconspicu- 
ous because of secretion. (x 3,000.) 





Fig. 6. Late proliferative phase. Late proliferative phase (day 14). Secretory cells and secretion 
dominate mucosa. (X 3,000.) 
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Fig. 7. Late proliferative phase. Immediately after ovulation (Eo, 245 pg/ml; P, 3.6 ng/ml). Intense 
secretory activity continues. (X 3,000.) 
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Fig. 8. Late proliferative phase. Immediately after ovulation. Isthmus appears closed and mucus Is 
present in the lumen; sperm transport is possible at this time. (X 160.) 
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Fig. 9. Early luteal phase. Day 18. Decreasing secretory activity; cilia begin to regain prominence. 
(x 3,000.) 
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Fig. 10. Farly luteal phase. Days 18 to 19. Cilia prominent and erect; no obvious secretory activity. 
(x 3,000.) 
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Fig. 11. Early luteal phase. Day 19 (E2, 125 pg/ml; P, 5.4 ng/ml). Soon after time of ovum passage 
through isthmus. Isthmus appears dilated, and mucus has cleared; cilia are prominent. (X 160.) 





Fig. 12. Early luteal phase. Day 19 (Es, 125 pg/ml; P, 5.4 ng/ml). Prominence of ciliated cells. 
(x 1,000.) 
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Fig. 13. Late luteal phase and menstruation. Days 22 to 23. Isthmus remains open. (x 160.) 





Fig. 14. Late luteal phase and menstruation. Day 24. Cilia prominent and secretory activity sup- 
pressed. (x 3,000.) 
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Fig. 15. Late luteal phase and menstruation. Early menstrual phase. Withdrawal of endocrine sup- 
port reflected by flattening of mucosa. (x 3,000.) 
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Fig. 16. Late luteal phase and menstruation. Late menstrual phase. Estrogen support of ciliated and 
secretory cells returns. (x 2,600.) 
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Fig. 17. Combined estradiol and progestogen effects. Estrogen-progestogen oral contraception. 
Granular-filamentous strands of mucus very similar in appearance to endocervix." (x 3,000.) 





Fig. 18. Combined estradiol and progestogen effects. Pregnancy, 20 weeks. Strands of mucus evident 
between mucosal folds; some deciliation apparent. (x 1,000.) 
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stradiol and progestogen effects. Pregnancy, term. No mucus visible: some 


Fig. 19. Combined e 
deciliation probable. ( X 1,000.) 





Fig. 20. Combined estradiol and progestogen effects. Puerperium—2 hours post partum. Luminal 


debris visible. (x 1,000.) 
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patients so that implications of endocrine dependence 
of any variations in isthmic morphology observed 
might be extended. One patient (No. 1) had post pill 
secondary amenorrhea of short duration. Two patients 
were postmenopausal (Nos. 2 and 3)—one with atro- 
phic endometrium and one with proliferative endome- 
trium. Two patients (Nos. 22 and 23) were using 
estrogen-progestogen contraception. One patient (No. 
24) was in the twentieth week of pregnancy; steriliza- 
tion was performed at cesarean section in two patients 
(Nos. 25 and 26), and in the puerperium in two pa- 
tients (Nos. 27 and 28). 

The isthmic segments, 1 to 2 cm long, were taken 
from each side as near as practicable to the midpoint of 
the isthmus, the extent of which was defined by palpa- 
tion of its muscular wall. Segments were trimmed of 
serosa, fixed in glutaraldehyde (3% in Dulbecco phos- 
phate buffer) for at least 24 hours, and stored in buffer 
at 4° C until further processing. Secretions were not 
considered impediments to visualizing the tubal mu- 
cosa," ? and care was taken to disturb luminal con- 
tents as little as possible. The tube segments were de- 
hydrated in ascending concentrations of acetone and 
were sectioned obliquely in either 70% or 100% 
acetone. Critical point drying with carbon dioxide was 
accomplished with a Sorvall (Newtown, Connecticut) 
critical point drying system. After the tissues were 
mounted on aluminum stubs, they were coated with 
gold in a Dynavac (Melbourne, Australia) high-vacuum 
evaporator and at least three areas were examined with 
a Joel JSM-SDU scanning electron microscope (SEM) at 
15 kV. No significant morphologic variations were 
noted in the areas examined for each patient. The ap- 
pearance of ampullary mucosa (not reported) with this 
technique has been identical to that published by 
others.'? 


Results 


Ihe mucosal appearance of individual isthmic seg- 
ments is given in Table I. An integrated description 
follows. 

Under conditions of low estrogen exposure the mu- 
cosa is thin, ciliated cells are sparse, and no secretion is 
evident between microvilli on nonciliated cells (Fig. 1), 
as demonstrated by a patient who had postpill amenor- 
rhea with low plasma estradiol and a patient with atro- 
phic endometrium after the menopause. 

With exposure to slightly higher levels of estrogen 
the mucosa is better supported and appearances in 
both the early and middle follicular phase and in a 
postmenopausal patient with proliferative endome- 
trium indicate abundant ciliated cells and secretory 
cells that have become dome-shaped at their apices 
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(Fig. 2). Secretory activity becomes evident as space be- 
tween microvilli is filled (Figs. 3 and 4); tenacious se- 
cretion is seen in some cases between mucosal folds, but 
notin the lumen proper. SEM appearances at this stage 
of the menstrual cycle coincide with those reported for 
the isthmus by others.!* 4 

As plasma E, peaks in the late follicular phase several 
changes take place: Secretory activity is much more 
obvious and whole areas become blanked (Fig. 5); cilia 
are relatively inconspicuous, being caught up in strands 
of secretion and overshadowed by distended secretory 
cells (Figs. 6 and 7); and it is no longer possible to scan 
down the tubal lumen because of the close approxima- 
tion of the mucosal surfaces and the presence of lumi- 
nal secretion (Fig. 8). 

Abundance of tenacious isthmic secretion persists 
through ovulation, as illustrated by Patient 10 (Figs. 7 
and 8), who had a P level of 3.6 ng/ml; careful review 
of the endometrial biopsy of this patient showed only 
proliferative endometrium. As early secretory changes 
become manifest in the endometrium, a decrease in 
secretion becomes apparent in the isthmus (Fig. 9) and 
cilia start to regain their earlier prominence, 

By days 18 and 19 profound surface changes have 
taken place in the isthmus; secretory cell dominance 
has been lost and cilia are prominent and erect (Fig. 
10); all evidence of tenacious luminal secretion has dis- 
appeared (Figs. 11 and 12). 

Later in the luteal phase the isthmus appears much 
the same (Figs. 13 and 14). In the ampulla at this stage 
of the cycle a phenomenon known as “nuclear extru- 
sion"**: '® takes place; no comparable process is seen in 
the isthmus. 

At the onset of menstruation, scanning shows the 
mucosal surface to be flat (Fig. 15); discrete microvilli 
on secretory cell apices indicate that there is little secre- 
tory activity; cilia are unremarkable. 

At the end of menstruation cilia appear invigorated 
and secretory cell apices become dome-shaped (Fig. 
16). The isthmic cycle repeats itself. 

The isthmic mucosa of two patients using oral con- 
traception and that of a woman sterilized at 90 weeks of 
pregnancy were very similar. Individual cells on the 
apices of folds are quite discrete, but tenacious secretion 
is present between folds (Figs. 17 and 18); in women 
using oral contraception, granular-filamentous mucus 
strands cling to the apices of cells—an appearance very 
similar to that of day 6 endocervical mucosa (Figs. 2 
to 7 in reference 13). A decrease in the number of 
ciliated cells is apparent. 

Deciliation of the tubal isthmus during the last stages 
of pregnancy is well described!? !* and is considered to 
be an effect of prolonged exposure to high levels of P. 
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According to qualitative impressions such deciliauon is 
variable!? (Figs. 19 and 20), but it is noteworthy that 
extensive deciliation does not occur until later in the 
puerperium when the effects of withdrawal of both 
estrogen and P are fully realized." Andrews” has de- 
scribed the presence of luminal debris in 67% of puer- 
peral ampullae, and this is also apparent in the isthmus 
(Fig. 20); it is attributed to reflux from the uterus. 


Comment 


Tubal secretion. An increase in ampullary’® ? and 
interstitial? secretion on SEM around the time of ovu- 
lation in man has been previously discussed, and obser- 
vations with light microscopy? ** °? and transmission 
electron microscopy (TEM)? have been corroborative. 
Extensive SEM observations on the human ampulla 
throughout the menstrual cycle!” ? show that the am- 
pulla does not share with the isthmus the changes 
described here. TEM experiments in rabbits indicate 
that isthmic secretion differs from ampullary secretion 
in response to estrogen both quantitatively?* and quali- 
tatively.?5 

Histochemistry (including periodic acid—Schiff reac- 
tivity and mucicarmine and alcian blue staining)? ?? ?6 
indicates that isthmic secretion contains the con- 
stituents of acid mucus glycoprotein; therefore, it 
seems reasonable to call this isthmic secretion "mucus." 
The appearance of the late follicular isthmic mucosa 
described here is very similar to that of the esirous 
rabbit. 

That tubal secretion is predominantly an estrogen- 
dependent phenomenon is best ilustrated by mea- 
surements of secretion rates. Cannulation studies show 
that estrogen alone maintains a normal oviduct secre- 
tion rate in ovariectomized rabbits and that while pro- 
gesterone alone has no influence on secretion rate in 
castrated animals it antagonizes the effect of estrogen.?* 
In the rhesus monkey an abrupt increase in tubal se- 
cretion occurs at midcycle?? and in the ewe maximum 
secretion occurs at the end of estrus before it quickly 
falls in the luteal phase? Estrogen dependence of 
human tubal secretion is indicated by massive enlarge- 
ment of hydrosalpinges reported in a postmenopausal 
woman who had been given estrogens.” (This quanti- 
tative action of estrogen does not necessarily exclude a 


P-mediated qualitative influence on secretion, which | 


has been suggested to effect mucus coating of the ovu- 
lated oocyte.??) 

Increased prominence of ciliated cells in the isthmus 
several days after ovulation has been previously noted 
both histologically?! and ultrastructurally?? in rabbits, 
and the human appearances described here are virtu- 


ally identical to those of the rabbit isthmus 3 days after . 
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coitus-induced ovulation (unpublished data). It is not 
possible to state whether loss of isthmic mucus is the 
result of estrogen withdrawal, progesterone antago- 
nism of estrogen action, or both. 

Indirect evidence for isthmic mucus. The concept 
of functional occlusion of the isthmus at midcycle by a 
column of mucus, probably in association with es- 
trogen-dependent adrenergic contraction of isthmic 
smooth rauscle,?: * receives indirect support from a 
number of experimental and clinical phenomena. 

Resistance of the uterotubal junction to insufflation 
is estrogen dependent (and antagonizea by progester- 
one) in rabbits, and greatest resistance is encountered 
around the time of estrus and ovulation.** °° More im- 
portant, the opening pressure recorded during the first 
few perfusion tests on an estrous rabbit oviduct may be 
higher than those obtained subsequently, an observa- 
tion that led Brundin?? to consider that a “plug” of 
epithelial cells or secretion might be present in the 
oviduct lumen. l 

Similar peak opening pressures have been described 
with human uterotubal insufflation.?7 38 Rubin?! found 
that the initial rise of pressure was lower in patients 
with amenorrhea and in postmenopausal patients than 
in patients with dysfunctional uterine bleeding, imply- 
ing that high opening pressure is also estrogen depen- 
dent in man. During the menstrual cycle opening pres- 
sures were higher from day 10 to day 16 than they were 
before day 10 or after day 16. Jansen and van Leus- 
den?? contrasted insufflation patterns with a high initial 
peak to those without this peak and timed the presence 
of an initial peak in the menstrual cycle; they con- 
cluded that the barrier between the uterus and tube 
disappears just before ovulation—a conclusion at vari- 
ance with Rubin's data and the data presented here. 
Further studies with an index of ovulation more accu- 
rate than basal body temperature charting are neces- 
sary to resolve or substantiate this discrepancy. 

Isthmic mucus may constitute a barrier to ascending 
organisms and detritus. Salpingitis is more likely to 
complicate gonorrhea around the time of menstruation 
than at midcycle,?? and post partum the passage of 
uterine debris into the tubes (Fig. 20) is completely 
prevented by puerperal administration of stilbestrol.!* 

Isthmic mucus and sperm transport. Because fer- 
alization occurs in the ampulla shortly after ovulation, 
mucus could be assumed to be present and abundant at 
the time of sperm transport through the isthmus. A 
variety of human and animal data intimate that isthmic 
mucus not only does not impede sperm transport but 
rather may be the essential vehicle for efficient transit 
of motile sperm. 

Sperm transport in the tube takes place in a direction 
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opposite to that of ciliary beating and fluid flow in all 
animals studied." (Although in some animals it has 
been suggested that fluid flow may be compartmen- 
talized and so capable of reversing direction, this is not 
the case in man.*') When spermatozoa are applied to 
fresh mucosa of opened oviducts in vitro they are swept 
along by the ciliary current at such a rate that their own 
flagellar activity is ineffective against the current. 


Therefore, in vivo sperm musi be protected from this’ 


ciliary beating. The observation that in the human 
more sperm are able to reach the ampulla in the nor- 
mal proliferative phase, when: mucus is present, than 
during continuous treatment with progestogens,? 
when mucus is presumably absent, implies that lumi- 
nal mucus may function to protect sperm from ciliary 
beating. (In rats, too, sperm transport through the 
isthmus is more efficient during estrus than after es- 
trus," and in rabbits progesterone decreases tubal 
sperm transport.” At the time of ovulation, fluid can- 
not pass down the isthmus into the uterus in ewes that 
have had ligatures placed at the fimbrial ends until 
72 hours? after estrus, yet sperm are capable of pene- 
trating the estrous isthmus and entering the dilated 
ampulla.**) | 

Some studies have seemed to show transport of par- 
ticulate matter in the genital tract of a variety of species 
(reviewed by Hafez'*), but more critical recent data have 
indicated that seminal plasma is not transported under 
physiologic conditions from the vagina into the uterus 
or oviducts in rabbits,? which emphasizes the impor- 
tance of the motility of spermatozoa in their passage 
through both the cervix and the isthmus. That intrinsic 
sperm motility is an essential component of its normal 
interaction with tubal luminal contents was shown by 


classic experiments in estrous rats where various inert 


and motile particles were injected into the uterine 
horn: Only motile sperm were capable of reaching the 
ampulla, and dead sperm and India ink particles were 
not transported," Further, in the estrous rat, sperm 
are capable of penetrating the isthmus in either direc- 
tion,” which implies that sperm motility may be more 
important than smooth muscle activity for sperm 
transport. 

The isthmus is analogous to the cervix in its ability to 
filter sperm. Both the cervix and the isthmus reduce 
the number of sperm recoverable distally. In man the 
morphology of sperm that reach the ampulla includes a 
higher proportion of normal forms than is found 
among those ejaculated.*! In rabbits the fertilizing 
power of the sperm that are able to penetrate each 
region is enhanced sequentially,? and the motility of 
sperm recovered from the isthmus is poorer than that 


of sperm that have reached the ampulla. The sperm- . 
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selecting capacity of the isthmus is well illustrated by 
the estrous rat, the isthmus of which allows the passage 
of rat spermatozoa, but not mouse, bull, or guinea pig 
sperm, even when all the sperm are simultaneously in- 
jected into the uterine horn.” 

Disappearance of isthmic mucus and ovum trans- 
port. Human ova, whether fertilized'~* or not,? are 
confined to the ampulla for the first 80 hours after 
ovulation; zfter this, the isthmus is passed and ova then 
enter the uterus.” * This study shows that the period 
marked by locking of the ovum in the ampulla and its 
inability to pass the ampullary-isthmic junction coin- 
cides with the presence of tenacious mucus in the 
isthmic lumen. At the time that ova enter the uterus the 


mucus is no longer apparent. 


Relaxation of isthmic circular smooth muscle also ac- 
companies a switch from-estrogen to progesterone 
dominance, apparently as norepinephrine influence is 
removed from stimulatory alpha-adrenergic receptors 
by estrogen withdrawal and activity of inhibitory beta 
receptors is enhanced by progesterone. ** Mor- 
phologic evidence of relaxation of isthmic musculature 
is provided bv comparing Figs. 8 and 13, and similar 
results have been obtained in rabbits (unpublished 
data). However, destruction of adrenergic nerves with 
6-hydroxydopamine, depletion of norepinephrine with 
reserpine, or anatomic denervation has no apparent 
deleterious effect on the reproductive capacity of the 
rabbit.?*: 3% It has, therefore, been concluded: 3% 54 55 
that, at least in rabbits, neurogenic muscular activity of 
the tube has a minimal influence on isthmic ovum 
transport. 

The importance of cilia rather than muscular activity 
in effecting rapid ovum transport across the fimbriae 
and down the ampulla ts shown by observations that (1) 
the ability of rabbit fimbriae to transport the. ovulated 
cumulus mass is quantitatively related to the propor- 
tion of ciliated cells present” and (2) complete paralysis 
of rabbit ampullary musculature with a beta-receptor 
agonist has no effect on ampullary transit time.” 

Ciliary activity in the human isthmus has been ob- 
served in vitro and is invariably directed toward the 


. uterus.'^ 5 55 An increase in ciliary adenosine triphos- 


phatase activity occurs in the isthmus under the 


_ influence of progesterone.” Critoph and Dennis!’ re- 


ported an 18% increase in beat frequency in the luteal 
phase compared with the follicular phase, but Westróm 
and colleagues”? found no such difference. The dra- 
matic prominence, however, of isthmic cilia seen on 
SEM at the time of isthmic ovum transport in this study 
and the demonstrated importance of cilia in effecting 
ovum transport in more lateral parts of the tube argue 
that it is at least partly a decrease in tenacity or viscosity 
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of isthmic secretion that allows fluid flow and enables 
cilia to effect ovum transport to the uterus. (Temper- 
ing this conclusion, however, are occasional reports of 
pregnancies in women with Kartagener's syndrome, 
which includes congenitally immotile cilia associated 
with absent dynein arms; absent dynein arnis have re- 
cently been reported in fallopian tube cilia of a fertile 
woman with this syndrome.) . 

In summary, coincident with the rise of plasnia es- 
tradiol in the late follicular phase, during ovulation, 
and for a short time after ovulation, tenacióus mucus is 
present in the midisthmic lumen; , during this time (at 
least according to the methods of prepar ation for SEM) 
cilia are obscured. This tenacious mucus is no longer 


evident by 3 to 4 days after ovulation, and cilid are seen . 


to be prominent and erect. 
On the basis of these results and an earlier studv in 
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rabbits,‘ it is ypcthesized that the presence of tenaciots 
isthmic mucus provides a medium for sperm transport 
at the time of ovulation perhaps comparable to that of 
the endocervix; that this medium may protect the 
sperm from ciliary activity; that the continuing. pres- 
ence of isthmic mucus for 2 to 3 days after ovulation 
may be a major factor locking the ovum into the am- 
pulla; and that the subsequent disappearance of tena- 
cious mucus, by altering the fluid dynamics in the 
isthmic lumen (and perhaps with a simultaneous re- 
laxation of isthmic musculature), allows ovum trans- 
port to the uterus. 


Addendum 


Absert dynein arms have recently been repor ted in 
fallopian tube cilia of a fertile woman.*! 
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Amniotic fluid testosterone was assayed by radioimmunoassay in 812 samples taken at 16 weeks’ 
gestation at the time of genetic amn.ocentesis. In each of 361 samples (45% of total), correct 
assignment of fetal sex was made where the testosterone level was above 33.8 ng/mi for male 
fetuses and below 16.2 ng/ml for female fetuses. In each of 159 of 353 (4596) samples assayed for 
follicle-stimulating hormone (FSH), levels were below 7.6 miU/mi for male fetuses and above 10.9 
mlU/ml for female fetuses. By combining the two assays in the testosterone/FSH ratio, correct 
assignment of sex was made in each of 282 samples (8096). The percentage of samples in which 
correct assignment was achieved was greater for female fetuses (ratio less than 2.2 in 161/187 
[8696]) than for male fetuses (ratio greater than 3.4 in 121/166 [72%]). The testosterone/FSH ratio 
holds promise as a rapid biochemical screening too! in the prenatal diagnosis of fetal sex in X-linked 


disorders. (AM. J. OBSTET. GYNECOL, 136:309, 1980.) - 


IN THE FIELD of prenatal genetic diagnosis, one indi- 
catio for genetic amniocentesis is the carrier state for 
X-linked disorders. In a majority of these disorders, 
specific diagnosis of an affected fetus is not possible, so 
that management of these pregnancies is dependent on 
determination of the fetal sex by chromosome analysis 
of cultured amniotic fluid cells. Fetal karyotyping is 
both time-consuming and expensive, so that a number 
of investigators have attempted to develop a rapid bio- 
chemical test to determine fetal sex. ? In 1977, we 
reported 37 cases in which amniotic fluid testosterone 
was assayed for prenatal sex determination at 16 to 19 
weeks’ gestation. The range for male fetuses was 15.5 
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to 41.3 ng/100 ml and for female fetuses, 5.7 to 15.1 
ng/100 ml. Although there was no actual overlap in this 
small series, the between-assay coefheient of variation 
was 596 to 896 creating a zone of potential overlap of 12 
to 18 ng/100 ml which could include 16% of cases. 
. Mennuti and associates! and Belisle and associates? 
have used a combination of testosterone and follicle- 
stimulating hormone (FSH) to successfully predict the 
sex in 99/99 and 122/130 cases, respectively. Belisle as 
well described a testosterone/FSH ratio, which did not 
improve his predictive accuracy. 

In this paper, we describe testosterone results on a 
much larger series and FSH results on some of these 
pavaplc®: | 


Materials and methods 


Samples of amniotic fluid were collected at the time 
of genetic amniocentesis, usually at 16 weeks’ gestation 
(range 16 to 20 weeks) from 812 patients. A total of 15 
m. of amniotic fluid.was used for cell culture and 2 ml 
for alpha-fetoprotein assay. The remainder of this lat- 
ter aliquot was stored frozen at — 20? C and assayed for 
testosterone and FSH. Unconjugated testosterone was 
measured by the modified radioimmunoassay devel- 
oped by Wong and associates.® At a level of 41.7 ng/dl, 
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Fig. 1. uis Mae showing distribution of amniotic fluid tes- 
tosterone values (micrograms per deciliter) in male and fe- 
male fetuses. 
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Fig. 2. Histograms showing distribution of amniotic fluid FSH 
values (milli-International Units per milliliter) in male and 
female fetuses. 


the between-assay coefficient of variation was 8.3% . 


. (N = 12). The FSH ‘evels were measured with a com- 
mercial kit (Amersham Corp.). At a level of 12.5 
mIU/ml, the between-assay coefficient of variation was 
8.8% (N = 12). Karyotyping of cultured amniotic fluid 
cells was used as the correct indicator of fetal sex. 


Results 

Testosterone results from 812 samples of amniotic 
fluid are summarized i in Table I. 

Fig. 1 shows the distribution of testosterone values 
from male and female fetuses. The zone of overlap of 
results between male and female fetuses was 16.2 to 
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Table I. Amniotic fluid levels of testosterone and FSH 









| 


Testosterone (ngídl) FSH ( mi Ulmi) 


Femaie | Male Female 
fetuses fetuses fetuses 






Total No. ' 410 409 187. 166. 
. Mean 18.0 36.3 18.4 8.5 
SD 4.1 +10.8 Ela +0.9 
Median 17.5 34.8 14.3 -8.6 
16.2-95.2  7.6-93.4 


6.3-10.9 





‘Range 9.2-33.3 


Table II. Results of assignment of fetal sex with 
overlap zone method for amniotic fluid testosterone 
and FSH: 353 samples: assayed for testosterone - 
and FSH 





Assignment of 





fetal sex 

59 samples testosterone — «16.2 ng/dl ` Female 
91 samples testosterone . >33.8 ng/dl Male 
8 samples FSH < 7.6 mIU/ml Male 

91 samples FSH >10.9 mIU/ml Female 


A total of 249 samples was correctly assigned. — 


Table III. Amniotic fuid testoster one/FSH ratio 


Total No. 187 166 
Mean 1.32 4.41 
SD ; +0.66 +1.59 
Median . 1.26 3.96 
Range 0.17-3.39 


2.11-10.69 


33.8 ng/ml. Thus, from results in this overlap zone, no 
distinction between maie and female fetuses could be 
made. All results above 33.8 ng/ml were from male 
fetuses (218) while all results below 16.2: ng/ml were 
from female fetuses (143). Therefore, fetal sex could 
be assigned in all samples (361/812 or 48 E outside the 
overlap zone. | 

FSH determinations were carried out on 353 sam- 
ples, of which 166 were from male fetuses and 187, 
from female fetuses. These results are summarized in 
Table I. . 

The distributior of FSH values from female and 
male fetuses is shown in Fig. 2. Results from both male 
and female fetuses were found in the range of 7.6 to 
10.9 mIU/ml, the overlap zone. There were 23 results 
from male fetuses below 7.6 mIU/ml and 136 results 
from female fetuses above 10.9 mIU/ml, enabling as- 


Signment of fetal sex in all cases (159/353 or 3R) oyt- 


side the overlap zone. 
Results of both testosterone and FSH were examined 


« in the 187 female and 166 male samples in which both 
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Fig. 3. Histograms showing distribution of amniotic fluid testesterone/FSH ratio in male and female 


f etuses. 


assays were done (Table I). Fetuses were predicted to 
be male if either testosterone was above, or FSH below, . 
the cutoff limits described above; while fetuses were: 


predicted to be female if either testosterone was below, ' 


or FSH above, the cutoff. limits. With these criteria 
(Table II), the fetal sex could be clearly. distinguished 
in all samples outside the din zones (249/353 or 
71%). | | 
In an ‘attempt to further increase the diagnostic ac- : 
curacy of the combined testosterone-FSH approach, 
the testosterone/FSH ratio was calculated (Fable III). 


. Fig. 3 summarizes the distribution of values for the. > 


testosterone/FSH ratio. The zone of overlap for the. 
ratio was 2.2 to 3.4. There were 121/166 male.samples 
(73%) and 161/187 female samples (85%) outside this 
zone. This means that fetal sex could be pr édicted in all 
samples (282/343 or 8096) outside the overlap zone. No 
prediction could be made in the 20% of cases within the ` 


overlap zone. With graphic techniques to distinguish - 


between male and female fetuses, assignment of fetal 
sex was possible in 79.6% of cases. 

Table IV summarizes the percentage of samples in 
which assignment of fetal sex could be accomplished 
for each of the hormonal assay methods mentioned 


‘above. 


Comment 


Our first study of testosterone levels in amniotic fluid 
involved only 37 cases? Although there was complete 
separation between male and female levels, tlie zone of 
potential overlap indicated that 84% of cases could be 
correctly assigned to either sex. In this study; with a 
much larger number of samples (312), the zone of 


overlap involved 5596 of samples, so that fetal sex could e 


Table IV. Percentage of samples in which fetal sex 
could be correctly assigned with testosterone alone, 
FSH alone, both testosterone and FSH, and the 
testosterone/FSH ratio 













signment of 
Method ` fetuses fetuses (% samples) 
Testosterone >33.8 ng/dl <16.2 ngidl 45 
‘FSH > <.7.6mIU/ml >10.2 mlU/ml 45 
Testosterone ` Both of above 71 
|. and FSH 
Testosterone/ «3.4 «2.2 80 
FSH ratio x 


be assigned in 361/812 or 45% of samples tested. Am- 


niotic fluid testosterone assays are still, in our opinion, 


' valuable for prenatal sex screening in X-linked disor- 
ders, as slightly less than 5096 of samples can be cor- 


rectly assigned by this. method alone. 

Overlapping malé and female amniotic fluid testos- 
terore values have also been reported from other stud- 
ies. Künzig and colleagues? measured testosterne val- 


ues in 96 patients from 16 to 20 weeks' gestation and 


found overlapping values in 22 samples (2396). Da- 
wood and Saxena’ analyzed 82 samples before 25 
weeks' gestation, and in approximately 2596 of samples 


‘there was an overlap in male and female values. Zon- 
. dek and co-workers? analyzed 54 samples between 10 
. and 20 weeks’ gestation, and approximately 30% of 


samples were in an overlap zone. Our study does not 
agree with those of Giles and associates! and Judd and 
colleagues? who réported no overlapping values in 
their studies of 57 and 135 cases, respectively. 
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Belisle and associates? attempted to use probability to 
identify fetal sex. They reported that the frequency of 
male fetuses was 96% when amniotic fluid testosterone 
exceeded an assigned cutoff point, and the frequency 
of female fetuses was 94% when amniotic fluid testos- 
terone fell below the cutoff point. In this study, by 
using the same criteria, the frequency of male fetuses 
was 93% when amniotic fluid testosterone exceeded 24 
ng/dl and that of female fetuses was 91 when amniotic 
fluid testostercne fell below 24 ng/dl. However. we feel 
that this is a misleading method of assigning fetal sex, 
because it is only based on 95% probability, which 
means that the 5% of results lying outside the cutoff 
limit may be wrongly predicted. 

In this series, we found that, in general, FSH levels 
were inversely proportional to amniotic fluid testoster- 
one levels. These findings are in agreement with those 


of Mennuti and associates,’ Belisle and associates,? and 


Clements and associates. Amniotic fluid FSH assay in 
our hands achieved the same diagnostic accuracy as 


that of testosterone. If levels fell outside the zone of - 


overlap (7.6 to 10.9 mIU/ml), correct assignment of 
fetal sex could be achieved in 4576 of samples. 


Both Mennut and associates? and Belisle and asso- : 


ciates? reported an increased diagnostic accuracy when 
both FSH and testosterone levels were assayed in an 
individual sample. Our findings are in agreement with 
this concept, in that, by utilizing the zone of overlap 
method for both assays, we were able to correctly assign 
. fetal sex in 71% of the 353 samples tested. 

The amniotic fluid testosterone/FSH ratio was first 
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utilized by Belisle and associates? in the assignment of 
fetal sex. However, these investigators found that the 
ratio did not improve their ability to assign fetal sex 
over the use of the zone of overlap method for both 
assays. However, we did find that the testosterone/FSH 
ratio improved our diagnostic accuracy, and we were 
able to correctly assign fetal sex with the ratio in 80% of 
samples tested. 

In conclusion,we believe that amniotic Auid testos- 
terone and FSH are valuable adjuncts in the prenatal, 
diagnosis of fetal sex. The testosterone/FSH ratio in 
our hands produced the best results with a correct as- 
signment of fetal sex in all samples (80%) outside the 
overlap zone. Although hormonal assay cannot at this 
tme replace karyotyping in establishment of fetal sex 
in X-linked disorders, we believe the testosterone/FSH 
ratio in particular holds promise as a valuable prelimi- 
nary screenirg tool as correct assignment of fetal sex 
can be made in any sample outside the overlap zone. 
Hormonal assay also holds promise as a preliminary 
screen prior to fetoscopy and fetal blood sampling in 
hemophilia.!! Similarly, in genetic amniocentesis for 
X-linked disorders where culture failure has occurred, 
hormonal asszy results could obviate the necessity of a 
repeat amniocentesis. Finally, in X-linked disorders 
where the results of fetal sex by karyotyping are not 
available for three weeks, the prior knowledge of fetal 
sex within a short interval from amniocentesis could be 
extremely valuable with respect to subsequent plans for 
pregnancy management. 
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A double-blind controlled study on the prenatal use of betamethasone in the prevention of 
respiratory distress syndrome (RDS) was carried out on 137 patients from 24 to 34 weeks' 
gestation. The incidence of RDS was less in the treated group (5%) than in control group (1796). 
The neonatal mortality rate was lower in the treated group (5%) than in the control group (18%) - 
due to an excess of neonatal deaths in the placebo group. (AM. J. OBsTET. GYNECOL. 136:313, 1980.) 


IN 1972, Liggins and Howie! reported a prospective 
double-blind study of 282 mothers in which respiratory 
distress syndrome (RDS) in the neonates was sig- 
nihcantly less in those mothers given antepartum 
betamethasone (9%) than in those given a placebo in- 
jection (25.8%). The difference. was: confined to pa- 
tients at less than 32 weeks' gestation, who had. been 
treated for at least 24 hours prior to delivery. The early 
neonatal mortality rate was lower in the treated group 
(3.2%) than in control subjects (15%). The only poten- 
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tial hazard was a possible increase in perinatal dea:hs in 
pre-eccamptic patients in the treated group. In the in- 
terval, Liggins" original series has been expanded to 
884 patients with similar results. In his expanded 
series, however, betamethasone therapy reduced the 
incidence of RDS up to 34 weeks, provided the entry- 
delivery interval was 24 hours to 7 days. The most sig- 
nificant effect of therapy was noted in the 30- :o 32- 
week group (8.7% in the betamethasone group versus 
56% in control subjects). 

In the interval following publication of Liggins and 
Howie's original study, a number of studies with pre- 


^. natal glucocorticoids have been reported.*~? Although 


the studies were small, retrospective, and nonblind, 
they supported the efficacy of the antenatal use of 
glucocorticoids in reducing the incidence of RDS. Re- 
cently, a few prospective double-blind trials have been 
published*^!! and the results confirmed the original 
findings of Liggins and Howie. However, voices of 
criticism have risen concerning induction of fetal pul- 
monary maturity by steroids.’” '3 The main concern 
has been the influence of corticoids on infection and 
the potential adverse effects of steroids on the long- 
term development of the offspring. To date, Liggins? 
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Table I. Clinical data obtained from each patient 


. Previous medical history 

. Previous obstetric history 
Complications—present pregnancy 
. Indications for inclusion in study 
Time (24 hr clock) of each injection 
. Drugs used at labor and delivery 

. Duration of ruptured membranes 

. Anesthetic used for delivery ` 

. Length of active labor 

. Mode of delivery 

. Intrapartum fetal distress or other complications 
. Abnormalities of placenta 


M 
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Table II. Clinical data obtained for the infant 


. Apgar score 

Birth weight 

Sex 

Mode of resuscitation 

. Pneumothorax 

. Hemorrhage 

. Infection 

. Hypoglycemia 

. Hypocalcemia 

10. Patent ductus arteriosus 
11. Other specified complications 
12. Bilirubin/serum 

13. Duration of hospital care 


and others? *  !? have not reported any increase in 
perinatal infection with glucocorticoids, nor has any 
follow-up study shown any adverse effect on the chil- 
dren observed up to 4 years of age.” This report relates 
our experience with a double-blind controlled trial of 
betamethasone in the prevention of RDS. 


Material and methods 


The study was carried out in six teaching hospitals in 
Toronto between January, 1975, and June, 1978. 
Criteria for admission to the study were unplanned 
premature labor, spontaneous premature rupture of 
the membranes, and planned premature delivery be- 
cause of fetomaternal disease. Gestational limits for 
admission to the study were fixed between 24 and 34 
weeks of gestation. Contraindications for entering the 
stüdy were patients with pre-eclampsia or patients 
in whom steroids were contraindicated on medical 
grounds. | | 

The drugs used were betamethasone, 6 mg/ml, and 
placebo. The steroid consisted of 3 mg of betameth- 
asone acetate and 3 mg of betamethasone sodium 
phosphate per milliliter. The placebo was the vehicle of 


the steroid preparation and consisted of 0.2 mg of ben- | 


zalkonium chloride and 0.1 mg of disodium edetate 
per milliliter. Both solutions looked the same. The vials 
were in a multidose of 5 ml and were coded. Patients 
were divided into two subgroups: 24 to 32 weeks' ges- 
tation and 33 to 34 weeks' gestation. Drug and placebo 
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Table III. Clinical features of RDS 


l. Tachypnea (f >60 for >1 hr) 

2. Dyspnea: intercostal, subcostal, or seesawing of the chest 
and abdomen and a sternal bulge or recession, with flaring 
of the alae nasiae, and an expiratory grunt 


:3. Poor alveolar air entry, harsh bronchial breathing, and dif- 


fuse rales on auscultation 

4. Central cyanosis (of warm' parts and mucus membranes) 
while breathing air 

5. Tachycardia of 140 to 160 bpm and slight cardiac enlarge- 
ment 

6. Deficiency of lung surfactant and alow L/S ratio in tracheal 
fluid or amniotic fluid 

7. Characteristic x-ray film 


Table IV. Summary of 137 patients entering study 















24-32 wk 33-34 wk 
` (104 patients) (33 patients) 
No. of patients 52 52 23 10 


vials were randomly assigned to the code numbers in 
each of the two subgroups. The key to the code was 
retained in the Investigational Drug file in the Phar- 
macy Department of Toronto General Hospital. When 
a patient entered the study, the coded drug was re- 
leased by a represeniative in each hospital and the code 
followed the patient and the infant through their hos- 


` pital care. The key to the code was not broken until the 


whole study was completed. The patients were given an 


intramuscular injection of 1 ml of either drug or 


placebo every 12 hours for a total of four doses unless 
delivery ensued. 

If the criteria for entering the study were met, the 
risks and benefits of participating in the study were 
explained to the patient and a signed consent form was 
obtained. An obstetrician determined the gestational 
age as accurately as possible and recorded the clinical 
data on a special form (Table I). Drugs used to sup- 
press labor were either alcohol or isoxsuprine. The de- 
cision to use antilabor drugs was left to the individual 
obstetrician. Whenever indicated on medical grounds, 
amniocentesis was done before and after treatment for 
standard fetal maturity tests (lecithin/sphingomyelin 
[L/S] ratio, creatinine, and percentage of lipid-positive 
cells). If the membranes had ruptured prematurely, 
amniotic fluid was collected vaginally and sent for ma- 
turity tests and bacterial culture. If possible, serial mea- 
surements of tczal urinary estrogens were done before 
and after treatment. 

At delivery, cord blood was obtained for blood gas 
and serum cortisone determinations. A sample of pha- 
ryngeal aspirate was also taken for lecithin assay. A 
thorough physical examination including Dubowitz as- 
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Table V. Perinatal deaths 


Sex | Gestational age (wk) | Weight (grams) 


Betamethasone group: 


M 25 750 3 days 

M 29 1,280 Stillborn 

M 32 1,900 l day 

M 32 1,980 1 day 

F 37 1,920 40 min 
Placebo group: 

M ' 22 ? l hr 

? 24 ? Sullbórn | 

M 24 600 l hro 

F 24 630 l hr 

M 24 800 2 days 

F 25 550 I day 

M 26 600 Stillborn 

F 26 826 6 days 

F 27 800 1 day 

F 28 869 1 day 

? 29% 650 Sullborn 

M 30 p 3 days 

E. 32 2,100 5 days 

M 32 2,450 


40 min 


sessment of gestational aze was done between 24 and 
72 hours of age by a pediatric fellow. The clinical data 
concerning the infant were recorded on a special form 
(Table II). A baseline chest x-ray film was obtained 
within 24 hours of birth in all infants. If respiratory 
difficulties occurred, most of the inafants were trans- 
ferred to the Intensive Care Unit at the Hospital for 
Sick Children following assessment by the pediatric fel- 
low. When there was a need for oxygen therapy, the 
amount and duration as well as the blood gas results 
were recorded. If assisted ventilation was used, note 
was made of the type and duration, and for these in- 
fants a hyperoxic test was also carried out. In case of 
neonatal death, an autopsy was done, if possible, with 
special interest taken in the lungs and adrenals. — 

The diagnosis of RDS was made by the pediatric fel- 
low when the case was completed. All charts and x-ray 
films from infants with any kind of respiratory 
difficulty were reviewed by one of the coauthors, a 
neonatologist, to confirm the diagnosis. He had no 
knowledge at the time of the review as to whether or 
not the infant was in the betamethasone group. The 
clinical features used tc make the diagnosis of RDS are 
shown in Table III. 

Differences between means were tested for sig- 
nificance by Student's t test (or the Welch modification 
where the variance ratio was significant). Associations 
were tested for significance by the chi-square test (or 
Fisher's exact probability where indicated by small 
numbers). 

An analysis of the laboratory data collected in this 
study will be the subject of a further publication. 
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Cause of death 


Intraventricular hemorrhage 
Breech—cord prolapse 

Diaphragmatic hernia, hypoplastic lungs 
B-Hemolytic sepsis 

Trisomy 13° 


Mother with septic shock, extreme ponam RDS not de- 
termined 

Intrauterine death 

Extreme prematurity, RDS not determined 

Extreme prematurity, did not breathe, RDS not determined 

Sepsis and intraventricular hemorrhage 

Intraventricular hemorrhage and sepsis(?) 

Intrauterine death, possibly due to uterine mycoplasma infection 

Severe RDS and intraventricular hemorrhage 

Severe RDS 

Intraventricular hemorrhage 

Intrauterine death 

Severe RDS 

Respiratory failure due to sepsis and pneumomediastinum 

Potter’s syndrome 


Table VI. Clinical data in betamethasone and 
placebo groups 


Data Drug P value 
Mothers: 
Planned delivery l 5 ~ 
Unplanned de- 74 57 - 
livery 
Gestationalage + 30.3 + 2.9 29.1+2.9 0.05 
SD at first in- 
jection (wk) 
Gestational age at 33.6 + 4.6 31.8:: 4.6 0.05 
delivery 
Diabetes 3 | 0 — 
Premature rup- 50 36 -— 
ture of mem- 
branes 
Intrapartum fetal 7 9 - 
distress 
Cesarean section 19 13 — 
Drug used to suppress labor 
Alzohol 2 10 0.05 
Isoxsuprine 7 l2 - 
Live births 
Infants 80 60 - 
Twins D I - 
Sex i , 
Male 36 30 - 
Female 44 29 — 
Birth weight 2,086 + 857  1,880.5 + 803 - 
(grams + SD ~ 
Apgar score (1 6.1 + 2.8 5.6 2.5 - 
min) + SD 
Apgar score (5 62 L7 7:052. - 
min) + SD , , 
Dubowitz score + 33.0 + 3.4 32.3 + 4.8 - 
SD 
e  Stilibirths l 3 - 
Neonatal deaths 4 11 - 
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Table VII. Fatients aS to Ur to 32 weeks 












No. of 
fee 


.8 D^ 29 = 

2 — 1 E 

5 a st = 

16 — | is 

21 Re E: = 

Total " 47 l 4 z> 
Placebo: 

* 4d — 4 — 3 2 
2 ees 5 m E 
3 — 5 l -T == 
4 7 13 ] l — 
4 >7 25 1 3 i 

52 3 8 3 


Total 
*See Table V. 


Table VIII. Patients admitted 

















Days t9 
delivery 


No. of 
patients 






Injections Stlloirths deaths 





Drug: | 
1. — 6 — — _ 
-9 Sn 3 — T — 
3 — 2 -— — — 
4 S 3 — -— EN 
4 27 9 m ans aay 
Total 23 — — — 
Placebo: 
E — 2 — l — 
2 — ] — l — 
3 — 2 — — — 
4 =7 2 — — — 
4 1 3 — dini cme 
Total 10 — 2 — 
Results 


There were 137 patients admitted to the study. A 
summary of patients entering the study is given in 
Table IV. Ninety-two patients received all four injec- 
tions, 14 had three injections, 11 had two, and 20 pa- 
tients had only one injection. There were seven sets of 


twins in the study so that there were 137 patients and: 


144 fetuses or neonates for analysis. 
There were four stillbirths and 15 neonatal deaths in 
the study. One stillbirth and four necnatal deaths were 


in, the betamethasone group and three stillbirths and ' 


1] neonatal deaths were in the placebo group. A sum- 
mary of the details of these perinatal-deaths is given in 
Table V. In three neonates in the placebo group (24 to 
32 wéeks) who died neonatally; it was not possible to 


to study— 393 to 34 weeks 


Neonatal 





i Neonatal 
Stillbirths "m deaths No. RDS deaths 


Qt ND xe 
Q— OND 1 Oro Qn 


No. RDS 
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Live births 


Unde- Neonatal 


deaths 


Neonatal 


fermined* | | deaths Total 


2 = m 7 m 
= s Tem 2 ao 
E a = 6 EN 
i — — 18 l 
1 — — 22 l 
2 — — 55 2 
— ] Í 4 3 
E — a 5. TN 
— l ] 4 l 
3 ] l 13 4 
2 — — 24 3 
5 3 3 50 11 


Live births 







- Unde- 
terinined 


Neonatal 
deaths 


Neonatal 
deaths 


Neonatal 


deaths Total 


7 l = - 7 1 
3 ae - e 3 a 
9 ] = = 9 1 
4 = EN - 4 im 
9 e is ad 9 is 

25 9 ees = 25 2 
] = a E 2 - 

-— ied ae ae l — 
9 UN An - 2 2 
2 x: ios es 2 Sja 
3 = ns Ee 3 us 
8 e € 10 s 


determine whether RDS was present because of ex- 
treme immaturity. Clinical details of these cases are 
summarized in Table V. 

A summary of the clinical characteristics of the be- 
tamethasone and placebo groups is given in Table VI. 
There’ was no significant difference between the 
groups concerning obstetric history, fetomaternal dis- 
ease, or indication for entering the study. The gesta- 
tional age in the placebo group was significantly less 
(p < 0.05) at both entry to the study (1.2 weeks) and 
delivery (1.8 weeks). There was no significant differ- 
ence between the groups concerning length of labor, 
complications at delivery, placental abnormality, or the 
mode of resuscitation of the infants. Complications, 
such as pneumothorax, hemorrhage, infection, hypo- ` 
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Table IX. All patients admitted to study 


Drug: | RS 

cl — 14 l ig. & ae 
2 — 5 — l — 
3 — 7 — — — 
4 x7 19° — l — 
4 27 30 — — — 

Total l 75 ! 4 — 

Placebo: 
l — 6 x 4 2 
2 — 6 — 2 — 
35 — 7 7 ] — — 
4 x7 15s i ol — 
4 27 28 i -3 l 

Total .62 3 10 3 

*See Table V. 


`. 0 Lave births ` 


glycemia, and hypocalcemia; were similarly distributed |’. 


between the groups. 
‘Tables VII, VIII, and IX summarize the perinatal 
outcome (stillbirths, RDS, and neonatal deaths) in the 


betamethasone and placebo: groups. The incidence of ' 


RDS in the entire treated group was lower (4/80 of 5%) 
than i in the placebo group (10/60 or 17%). The differ: 
ence was statistically significant (p < 0.05). In the 24- to 
39-week group, the incidence of RDS was also less in 


the. treated: group (4/55 or 7%) than in the placebo | 
group (8/50 or 16%) but the difference was not statisti- > 


cally significant, Similarly, in the 33- to 34-week group, 
the incidence of RDS in the’ treated group was less 
(0/25) than in the contro! group (2/10 or 20%), al- 
though the. difference was not statistically significant. 

. Fable X relates the gestational age at delivery to the 
incidence of RDS and demonstr ates, as might be ex- 


pected, a decreasing incidence of RDS with advancing: 


gestational age at delivery. There was a difference in 
the incidence of RDS in all gestational age groups to 36 
weeks between drug and placebo groups but none of 
these differences was significant. The maximum dif- 
ference appeared to be in the 29- to 32-week group. - 
The incidence of RDS was less i in the treated group 
(4/46 or 9%) than in control subjects (7/31 or 23%) 
where delivery occurred within 1 week of the first in- 


jection: However, this difference was not significantly 


different. Where four injections were given and deliv- 
ery occurred within 1 week, there was no significant 
difference in the incidence. of RDS between peated 
(1/22) and control subjects (1/15). 

. The perinatal mortality rate was significantly less 
(p « 0.01) in the treated group (5/31 or 696). than in 
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~ Neonatas 
deaths 


I — — 14 l 
e a = 5 = 
1 = — 8 l 
] — ao 22 l 
l — — 31 l 
4 — — 80 4 
= | | 6 3 
= ae gai 6 = 
—- I l 6 1 
3 l 1 E 4 
2 — — 27 3 
5- 3 3 66 11 
Table X. Incidence of RDS and gestational age at 
“deliv ery l 









l Drug oe Control group 


Weeks’ gesta- l 





tion at delivery no |% | ne 96 | Significance 
x98. - 8/11 5/16 ^31 ` NS 
29-39 1/25 gi “ny 88 NS 
33-36. 091 0 R2 8 NS 
E37. 0/28 9 


014 0 NS 


NS: Not significant. 


births in the treated group was 1/81, which was not 
significantly different from that in control subjects. (3/ 
63). The incidence of neonatal death was significantly 
less (p < 0.05) in the ‘treated group (4/80 or 5%) than 


_ in control subjects (11/60'or 18%). 


control subjects (14/63 or 22%). The incidence of still- .. 


The ‘incidence of RDS in the control group p 
premature rupture of the membranes (5/36 or 14%) 
was not significantly different from that i in those con- 
trol subjects with intact membranés and: RDS (5/ 24 or 
20%. There was also no significant differ ence in the 


'control group in the incidence of RDS when it was 
. related to the interval from premature rupture of 


membranes to delivery. . 
. In 2/75 pregnancies in the treated group, alcohol 
was used as a labor-suppressant drug compared to 


10/62 in the placebo group and the difference was 


statistically ‘significant (p « 0.05). When the use of al- 
cohol as a labor- -suppressant drug was related to the 
incidence’ of RDS there was no significant difference 
between the groups (0/2 in the treated, group versus 
2/ 10 in the placebo group). 

. In 7/75 pregnancies in the betamethasone group, 


isoxsuprinie "was used to arrest labor, compar 'ed to 
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Table XI. Clinical double-blind studies of antenatal glucocorticoid therapy in the prevention of RDS 





Dose of steroids 


Liggins and How: e, 12 mg betamethasone intramuscularly 
1972 every 24 hr, total 2 doses 

Liggins,? 1976 12 and 24 mg betamethasone intra- 

d muscularly every 24 hr, total 2 doses 


Block et al., 1976 12 mg betamethasone every 24 hr, 


total 2 doses 
Morrison etal,? 1978 500 mg hydrocortisone intravenously 
l every 12 hr, total 4 doses 


Papageorgiou etal,? 12 mg bethamethasone every 24 hr, 


1979 total 2 doses, then weekly to 34 wk 
Taeusch etal," 1979 4 mg dexamethasone every 8 hr, total 
nts 6 doses 






Steroid group 


Control group 
with RDS 


with RDS 








=32 2/17 11.8 16/23 69.6 0.02 
32-37 2/43 4.7 2/29 6.9 NS 
All infants 11/122 9.0 25/97 25.8 0.003 
x30 10/36 27.8 15/26 57.7 | 0.04 
30-32 2/23 8.7 14/25 56.0 0.001 
32-34 0/50 0 4/31 12.9 0.04 
>34 4/78 5.5 | 4/74 5.4 NS 
AII infants 43/481 10.0 66/422 15.6 0.02 
x32 4/13 30.7 9/19 47.3 NS 
32-35 1/36 2.7 3/25 12.0 NS 
All infants 5/49 10.2 12/44 27.8 | 0.05 
26-31 6/36 17.0 11/28 39.0 
32-35 0/31 0 5/31 . 10.0 
All infants ‘67 9.0 14/59 24.0 0.012 
24-3400 6/29 20.7 19/32 59.4 0.005 
27-34 4/27 14.8 17/30 56.7 0.005 
2234 1/6 17.0 9/19 47.0 0.09 
26-36 2/13 15.0 9/26 35.0 0.10 
All infants 7/50 14.0 14/65 22.0 0.3 





12/62 in the control group, but the difference was not 
statistically significant. When the use-of isoxsuprine as å 
labor-suppressant drug was related to the incidence of 
.RDS, there was no significant difference between the 
groups (2/ 7 in the treated group and 0/ 12 i in the un- 
tr dl group). 


Comment 

This study involving 137 patients given either pla- 
cebo or betamethasone did show a significant reduction 
in the incidence of RDS in live-born infants between 
treated and control patients (596. versus 1795). There- 
fore, we were able to confirm the findings of Liggins? 
and others’~"! regarding the efficacy of ster oids in re- 
ducing the incidence of RDS. The neonatal mor tality 


rate was significantly léss in the treated group (4/80 or. 


5%) than in the control group (11/60 or 18%). This 


difference in neonatal mortality rate was probably due : 


to the statistically significant reduction in the incidence 
of RDS in the entire’ treated group (4/80 or 5%) as 
compared to the control group (10/60 or 17%). Thus, 
since in this study no patients were excluded once an 
injection of placebo or betamethasone was given, peri- 
natal survival was improved in the betamethasone 
group as a whole independent of the injection-delivery 
interval. | 

A number of investigators have stated that if RDS 
does occur in a betamethasone-treated patient, it is 
likely to be less severe.” ^: °=" That this is true is also 
suggested by this study in which there were no deaths 
associated with RDS in the treated group and three in 


the control group. Liggins? found a decreased inci- 
dence of deaths from intraventricular hemorrhage and 
hyaline membrane disease in the betamethasone group 
and postulated that in fact the two are interrelated, 1.e., 
that protection from RDS also protects against in- 
traventricular hemorrhage. Our findings in this study 
were similar to those of Liggins in that there were four 


deaths associated with intraventricular hemorrhage in 


the control group and one in the treated group. Our 
data regarding RDS and intraventricular hemorrhage 
deaths are not statistically significant but do suggest a 
trend. — — 

Although the number of patients was smaller in our 
study compared to both Liggins and Howie's original 
study! and the expanded study,? the results were simi- 
lar. In Liggins’ 1978 report, the overall incidence of 
RDS in the treated group was 10% compared to 15.6% 
in control subjects. This compares to 5% in the treated 
group in Our series and 1796 in control subjects 
(p « 0.05). When Liggins and Howie! in their original 
study analyzed their data with respect to gestational age 
groups, the incidence of RDS was significantly less in 
the treated group at 26 to 32 weeks (12% versus 70%) 
with no significant difference in the 32- to 37-week 
group and in pregnancies 37 weeks and over. In our 
study, there was a decreased incidence of RDS i in the 
treated group versus control subjects in both of the 
major gestational groups (24 to 32 weeks, 7% treated 
versus 16% control subjects, and at 33 to 34 weeks, 0/25 
treated versus 2/10 or 2096 in control subjects) but in 
neither group was the difference statistically sig- 
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nificant. This is likely a function of the smaller num- 


bers in the subgroups as there was a significant differ- 


ence in the overall comparison. 


A comparison of double-blind studies in prenatal . 


glucocorticoid therapy is given in “Table XI. The 


majority of these studies showed similar results to our- 
own with respect to the overall incidence of RDS in’, 


treated and control groups.*!! The incidence of RDS 
in controls in. the study of Papageorgiou and associ- 
ates'? was 59.4%; however, all infants delivered after 34 
weeks were excluded from analysis, which would in- 
crease the incidence of RDS in the control group. 


In Liggins? study the incidence of RDS was: sig- ` 
nificantly different between treated and control groups, 


only if the entry- delivery interval was. 24 hours to 7 
days. The overall incidence of RDS in the treated 
group was 8.8% versus 23.7% in the control group. In a 
further analysis of this group, Liggins found tHat the 
maximum effect of therapy occurred in the 30- to 32- 
week group (p < 0.001) and that there was a difference 


in both the under 30-week group and the 32- to 34- 


week group but no difference in the post-34- -week 


' group. These findings are quite similar to our own and, . 
although we were unable to demonstrate a statistically 


significant difference i in RDS in any of the gestational 


age groups, the maximum effect seemed to be in the 


29- to 32-week group (Table X). . ` - i 
Most investigators agree that at least 24 hours must 
pass from injection to delivery before a significant ef- 


fect of the drug is apparent. Liggins? found no differ- - 


ence in the RDS incide nce between freated and control 
subjects when the entry-delivery interval was less: than 


24 hours. This is suggested in-our study where 3/4 


cases of RDS in the drug group were in patients in 
whom the injection-delivery interval was less than 24 


hours. However, in 6/10 cases of RDS in the placebo-. 


treated group, delivery also occurred within 24 hoürs. 


There is less agreement, however, on the reversibility 


of treatment. Liggins? found no difference in the inci- 


dence of RDS in treated versus control subjects when ~ 


the injection-delivery interval was greater than 1 week 
and felt that there was a time limit to the benefits of 
betamethasone. Block and colleagues,? on the other 


hand, found that the injection-delivery intérval was not 


a significant variable although the analysis was primar- 
ily before. and after 24 hours. In this series, there were 
0/21 cases of RDS in the =7-day group receiving be- 


tamethasone.and 3/25'in the placebo group which, al? 
though not statistically significant, suggests that there. 


may be a continuing effect of the drug beyond 7 days. 
No immediate adverse effects were seen in the 
steroid-treated group in our series. One treated infant 
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died of sepsis. compared to nee in the control group. 
No increase in less severe infections ‘was noted. 
Taeusch and co-workers! noted an increase in in- 
fections in both mother and infant in the dexametha- 
sone-tr eated group, although the difference was not 
significant. 

We noted a lack of effect of premature rupture of 
the membranes on the incidence of RDS in this study : 
and also found a. lack.of relationship between the du- 
ration of membrane rupture to delivery and the i inci- 
dence of RDS. These findings have been noted by sev- 


. eral other investigators.” !? Similarly, the use of alcohol 


and isoxsuprine in this series did not influence the in- 
cidence of RDS. This, would support the findings of 
Liggiris and Howie,’ who were unable to demonstrate 
any effect of isoxsuprine or salbutamol on the inci- 
dence of RDS. 

- The possibility that antenatal glucocorticoid treat- 


ment could produce adverse long-term sequelae has 
, been a subject of much concern. When glucocorticoids _ 
were given ro neonatal animals," inhibition of somatic 


and organ g growth as well as impairment of brain de- 


velopment was noted. However, the doses given were 
. 30 to 300 times greater than those in the protocol of 


Liggins and Howie..Moreover, Ballard and associates? 
found that the plasma glucocorticoid levels after pre- 


“natal betamethasone treatment with the protocol of 


Liggins and Howie were in the physiologic stress range 
and were cleared from the fetal circulation within 3 
days. - l 
To date, no adverse long-term effects on the off- 


‘spring of steroid-treated mothers have been noted. 
* Morrison and colleagues? observed the infants in their 


study up to 3% years of age and no'adverse effects were 
noted: However, the follow-up was incomplete and did 
not include neurological testing. Liggins? completed a 


. controlled study of intellectual development in 4-year- 


old children from his 1969 to 1970 trial. No difference 


_in mean intelligence quotient was found between the 
‘treated and control groups. We are hoping to be able to 
» do a 5-year follow- -up study on the children from this 
' stuCy. 


In conclusion, this study showed a significant reduc- 


‘tion in RDS and-early neonatal deaths in betametha- 


sone- treated mothers. When RDS did occur in treated 


‘infants, the disease seemed to be less severe. The max- 


imum effect of therapy appeared to be in the 29- to 
32-week group. Premature rupture of membranes did 
not, in-this study, appear to reduce the incidence of 
RDS. Since long-term side effects have not been con- 


-clusively ruled out, and since the severity and incidence : 


of RDS are diminished in- the late third trimester, we 


a 
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feel that prenatal steroid therapv should be restricted 
to carefully selected patients under 34 weeks' gestation. 
We do not feel that a satisfactory case has yet been 
made for re-treatment. Significant benefits over the 
original Liggins protocol with absence of long-term 
side effects would have to be proved. Follow-up studies 
of infants and children are vitally necessary in this field 
and until the results of these are available continued 
caution must be exercised in the prenatal administra- 
tion of steroids for prevention of RDS.. 
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Influence of maternal oxygen administration on the 


term fetus before labor 
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Thirty-two healthy pregnant women at term who were to undergo cesarean section following 
epidural anesthesia were randomly assigned to receive preoperatively, by face mask, room air or 
oxygen for more than 10 minutes. Patients were kept at a left lateral tilt position of 15° and were 
unaware which gas was administered. Oxygenation significantly increased (p « 0.05) maternal Po; 
to 283 mm Hg (SD 87). The cord vein Po, of the group receiving oxygen was 34 mm Hg (SD 6), 
significantly higher (p « 0.01) than the value of 26 mm Hg (SD 7) in the group receiving room air. 
The cord artery Po, of the oxygen group was also significantly higher (p « 0.05) at 20 mm Hg (SD 
6) versus 15 mm Hg (SD 6). No other cord gas values were significantly different. There was no 
significant difference in the cord vein-artery Po; differential. There was no significant difference in 
the infants’ hematocrits determined at 4 hours of age in the two croups. All infants were in excellent 
condition (1-minute Apgar score = 8). (AM. J. OBSTET. GYNECOL. 136:321, 1980.) 


THE INFLUENCE of maternal hyperoxygenation on 
the fetus has been the subject of considerable study.’ 
Isolated preparations of placental and umbilical vessels 
have been shown to undergo vasoconstriction under 
high oxygen tensions.^^ Early studies suggested ma- 
ternal. hyperoxygenation could lead to fetal com- 
promise? ê or was of no appreciable benefit.'^? Other 
authors have since shown a safe increase in fetal Po; 
with maternal hyperoxygenation'?^'* during labor. 

In patients who received a general anaesthetic for 
cesarean section, fetal Po; was increased with maternal 
hyperoxygenation, ^!" With maternal Po; greater than 
300 mm Hg, Baraka’ found no further increase in 
fetal Pos, Rorke and associates? found lower fetal Po; 
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and pH and increased base deficit with maternal Po; in 
excess of 400 mm Hg. 

Fox and Houle’! showed the beneficial effects of ma- 
ternal hyperoxygenation for fetuses delivered by ce- 
sarean section following epidural anesthesia. Their 
work was associated with a 47% incidence of maternal 
sup:ne hypotension; all mothers had been premedi- 
cated with atropine. 

The present study was undertaken to assess the ef- 
fect of maternal hyperoxygenation on the human fetus 
at term, while eliminating as many variables as possible, 
for instance, labor, drugs, artificial ventilation, and ma- 
ternal illnesses. 


Material and methods 


Thirty-two pregnant women at term who were to 
undergo elective cesarean section following epidural 
anesthesia prior to labor were studied. All subjects were 
less than 35 years old and weighed between 45 and 90 
kilograms at term. All had intact membranes and no 
complicating maternal medical or obstetric conditions, 
e.g., diabetes, anemia, hypertension, respiratory or 
renal disease, premature labor, pre-eclampsia, or an- 
tepartum bleeding. In all cases, fetuses were consid- 
ered of appropriate size for gestational age. 
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Table I. Maternal characteristics 












Characteristic Room air Significance 


Age (yr) 27.6 (3.8*) 25.5 (3,5) NS 
Height (cm). 158.0 (8.1) — 160.0 (6.6) NS. 
Weight (kg) 70.2 (11.9) 7 1.0 (9.7) NS 
Bupivacaine (mg) 182.3 (38.5) 163.1 (25.3) NS 
Gravidity. 2.5 (1.4) 2.3 (0.9) NS 
Parity 1.0 (0.9) 1.0 (0.8) NS 
Previous cesarean 

section 0.8 (0.5) - 0.6 (0.5) NS 


NS: Not significant. 
*Standard deviation. 


Table II. Newborn characteristics 


Birth weight (gm) 3,340 (449*) 3,393 (459) NS 
Placental weight 

(gm) 649 (144) 641(177) - NS 
Hematocrit (%) 57 (7) 54 (7) NS 
Apgar score: 

1 min 8.9 (0.3) 9.4 (0.4) NS 

5 min 10.0 (0.0) 9.8 (0.4) NS 


NS: Not significant. 
*Standard deviaticn. 


Informed consent was obtained prior to entrance to 
the study. Forced randomization was carried out so 
that in each six patients, three would go into either 
experimental group. The study group was to receive 
pure oxygen at high flow; the control group was to 
receive room air, in each case via face mask.* Neither 
the patient nor her obstetrician knew which gas mix- 
ture was to be administered. The study team deter- 
mined group assignment by opening a sealed envelope 
at the time the experiment was commenced. No pre- 
medication was given. 

The experiment was begun by establishing an intra- 
arterial line with a 20 gauge, 1 inch Cathlon I.V. in a 
radial artery. Then 1 L of Ringer’s lactate was. given 
intravenously before the epidural anesthetic was begun. 

Bupivacaine hydrochloride was administered in the 
left lateral position. Subsequently, the patient re- 
mained at at least a 15? lateral ult until delivery. 

Maternal blood pressure was.recorded by a single 
observer every 3 minutes until delivery. Significant 
hypotension was defined as a drop of 30 mm Hg sys- 


*Hudson Soft "See Thru" Disposable Plastic Oxygen Face 
Mask No. 1009, Hudson Oxygen Therapy Sales Company, 
Temecula, California 92390, Wadsworth, Ohio 44281. 

tJelco Laboratories, Raritan, New Jersey. 

iMarcaine, Winthrop Labs., Div. of Sterling Drug Ltd., Au- 
rora, Ontario, Canada. 
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tolic or 15 mm Hg diastolic pressure for a period of 3 
minutes or more. 

After anesthesia was established, the patient was 
placéd on the operating table, which was tilted 15? to 
the left. The sealed envelope was then opened and the 
appropriate gas mixture was administered by face 
mask until delivery, a period of 10 minutes or greater 
in each case. 

The cord was double clamped at delivery prior to the 
first breath to provide a segment of cord for blcod gas 
analysis. 

The following blood samples were collected anaero- 
bically for complete blood gas assessment in heparin- 


ized glass syringes: (1) a maternal arterial sample prior 


to induction of epidural anesthesia, (2) a maternal ar- 
terial sample at :he time of delivery, and (3) umbilical 
vein and umbilical artery samples. These were analyzed 
on a Radiometer Copenhagen BMS 2 MK? Blood 
Micro System and a PHM 72 MK2 Digital Acid-Base 
Analyzer for Po; and pH. Base excess, standard bicar- 
bonate, Pco,, and oxygen saturation!*: °° were calcu- 
lated with a Radiometer Copenhagen ABC 70 Acid- 
Base Calculator. 

Apgar scores at | and 5 minutes were assigned by the 
senior neonatal resident. - 

Hematocrit was determined at 4 hours of age on all 
infants. 


Results 


Characteristics of the study groups are shown in 
Table I for the mothers and in Table II for their in- 
fants. None of the variables assessed showed a statisti- 
cally significant difference. In addition, there were five 
cigarette smokers in each group and six breech presen- 
tations in the study group and four in the control 
group. There was no episode of significant hypoten- 
sion in either group. - 

Blood gas analysis on maternal arterial blood taken 
before initiation of epidural anesthesia is shown in 
Table III. No significant differences were found in any 
measurements. 

Maternal arterial blood gas values obtained at the 
time of delivery are shown in Table IV. The only sig- 
nificant difference was in Pog, which was 101 mm Hg 
(SD 12 mm Hg) in the room air group and 283 mm Hg 
(SD 67 mm Hg) in the oxygen group (p « 0.05). 

Umbilical cord blood gas values, representing fetal 
acid-base status, are shown in Table V. Significant dif- 
ferences in cord-vein values occurred in Po, and the 
percent oxygen saturation (p < 0.01). The infants 
whose mothers received oxygen had a cord vein Po; of 
34 mm Hg (SD 6 mm Hg), compared to a Po, of 26 mm 
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Table III. Maternal blood gas values before epidural anesthesia 





30.7 (2.8) 
(0.01) 29.5 (2.7) 


Room air T. 
Oxygen 7 











Base excess Po, 
OnE qiL ) (mm Hg) 

20.6 (2.3) —1.7 (1.9) 97 (9) 
20.0 (1.9) —2.4 (1.6) 98 (12) 





"Standard deviation. 


Table IV. Maternal blood gas values at delivery 





7.44 (0.041) © 
7.45 (0.03) 


31.0 (5.0) 
230.5 (5.9) 


Room air 
Oxygen 


*Significant difference (p « 0.05). 
TStandard deviation. 


Table V. Cord blood gas values 








] | Peo — 
pH U (mm Hg) 


PCO. HCO; . Base excess 
(mm H g) (mEqiL) (mEq/L) 


HCO; Base excess Po; | 
(mEq/L) (mEq/L) (mm Hg) 








Po,* 
(mm Hg) 


101 (12) 
283 (67) 


ZI l0 7 
20.8 (3.0) 


—17 (2.3) 
—1.7 (2.0) 









Oxygen 
saturation (96) 


Vein: T 
Room air 7.35 (0.04*) 37.6 (3.4) 90.7 (2.3) —3.9 (2.7) 26 (7) 62 (18) 
Oxygen 7.37 (0.02) 38.4 (6.6) 21.8 (4.1) —2.8 (3.4) 34 (6)t 79 (8) 

Artery: l 
Roomair . 7.80 (0.05) 40.7 (5.8) 19.7 (3.1) —6.3 (3.6) 15 (6) 31 (18) 

11.8 (8.2) 20.3 (4.3) 44 (17) 


Oxygen | 7.31 (0.03) 


*Standard deviation. 
TSignificent difference (p < 0.01). 
Significant difference (p < 0.05). 


Hg (SD 7 mm Hg) in the group receiving room air. 
Oxygen saturations were 79% (SD 8%) and 62% (SD 
1896) in the oxygen and room air groups, respectively. 

For cord artery blood gases, again only Pos and per- 
cent oxygen saturation showed a significant difference 
(p < 0.05). The Po; of the hyperoxygenated fetuses 
was 20 mm Hg (SD 6 mm Hg) with an oxygen satura- 
tion of 44% (SD 17%) compared with 15 mm Hg (SD 6 
mm Hg) with an oxygen saturation of 31 96 (SD 1896) in 
those administered room air. 

The mean cord vein-artery difference for Po; and 
percent oxygen saturation for both groups is shown in 
Table VI. | 2 | 


Comment 


The study design created two groups which were 
comparable in all measured variables, except that one 
group received 10096 oxygen, the other room air. 

By rapidly infusing 1 L of Ringer's lactate before 
beginning epidural anesthesia and maintaining uterine 
displacement from the maternal aorta and inferior 
vena cava," ?* clinically significant maternal hvpoten- 
sion was prevented. This avoided any adverse effect of 


— 5,4 (3.6) 20 (6)1 


Table VI. Cord vein-cord artery difference 


Po;* Oxygen 

Group (mm Hg) saturation* (95) 
Roomair H (6f) 31 (17) 
Oxygen 14 (5) 35 (15) 


“Differences not significant. 
+Standard deviation. 


maternal hypotension on placental perfusion and fetal 


oxygenation, 

The only medication received by any study patient in 
addition to prenatal iron supplementation was bupi- 
vacaine for epidural anesthesia. The safety and efficacy 
of this agent have recently been reviewed by Ralston 
and Shnider? regarding direct fetal effects. - 

Oxygen administration did not lead to any significant 
redistribution of fetal blood volume as determined 
by infant hematocri it measured at 4 hours following 
delivery. 

A significant increase in fetal Po; and percent oxygen 
saturation of the umbilical vein and the umbilical artery 
was produced by maternal oxygen administration. 
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Thus, maternally administered oxygen, within the | 


range of materral Pos produced, improved fetal oxy- 
genation. However, no clinically observable benefit was 
demonstrated in Apgar scores at 1 and 5 minutes. The 


charice of demonstrating clinical improvement y was re-. 


mote, as only healthy pregnant women with apparently 
healthy fetuses were included. 

Cord vein-artery Po; and oxygen saturation differ- 
ences in the two groups wer e not significantly changed. 
This ‘suggests that fetal oxygen consumption was un- 
changed by maternal hyperoxygenation. However, the 
increased oxygen levels (Pos and percent saturation) 
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would be available to the fetus compromised by a ma- 
ternal, placental, or fetal abnormality. 

‘he neonatal outcome in both groups was excellent, 
confirming the excéllent conditions for cesarean sec- 


‘tion provided by epidural block with care to prevent 


maternal hypotension. The inéreased fetal Po, pro- 
duced by maternal oxygen administration, although 
showing no clinical benefits,-also showed no harmful 
effects. It would seem wise to advocate maternal OXy- 
gen administration at cesarean section following epi- 
dural anesthesia. 
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In order to examine the relationship between circadian rhythms in differen steroids, cortisol and 
estriol were measured by radioimmuncassay in maternal venous plasma taken at 30- to 60-minute 
intervals over 24 hours from nine healthy women at 30 to 31, 11 at 34 to 35, and 10 at 38 to 39 
weeks' gestation. Maternal cortisol was maximal at 0730 to 0830 Fours and fell significantly to its 
lowest concentration between 1830 and 0130 hours. At 30 to 31 and 34 to 35 weeks there was a 
significant circadian rhythm in estriol concentrátions which was inversely related to the circadian 
rhythm in cortisol. At 38 to 39 weeks mean estriol concentrations were significantly higher than 


those at 30 to 31 and 34 to 35 weeks: but there was. no significant circadian pattern. We concluded 
that there is an inverse relationship between maternal cortisol and estriol at 30 to 31 and 34 to 35 
weeks, which would be consistent with a maternal effect on fetal adrenal! function. The increase in 
mean concentration and absence of circadian rhythm in maternal plasma estrio! at term might 
suggest an additional positive stimulus to fetal adrenal function. The existence of patterns in 
maternal estriol concentrations must be taken into account in the use of sequential measurements 
of this hormone during the last 10 weeks of pregnancy. (AM. J. OBSTET. GYNECOL. 136:325, 1980.) 


MEASUREMENTS of maternal plasma estriol (E3) con- 
centrations during the last 10 weeks of human preg- 
nancy have been suggested as a useful assessment of 
fetal-placental function.' If such measurements are to 
become reliable clinical tools in assessment of fetal 
health, it will be important to define the range of nor- 
mal variation and to understand factors which might 
influence that range. 
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Recently, it has been demonstrated that there i is an 
inverse relationship over 24-hour observation periods 
between concentrations òf cortisol (F) and E, in mater- 
nal venous plasma at 34 to 35 weeks’ gestational age.” 
The purpose of this paper is to extend these observa- 
tions by examining the relationship of F to E; concen- 
trations in maternal plasma at 30 to 31, 34 to 35, and 38 
to 39 weeks’. Eeuna age. 


Methods and material 


Patients. Informed consent was pene from nine 
healthy pregnant women at 30 to 31, 11 at 34 to 35, and 
10 at 38 to 39 weeks’ gestational age. Fetal. outcome 
confirmed gestational age and the good health of 
fetuses studied (Table I). | 

Experimental design. Thirty patients were studied 
continuously for 24 hours. At eách gestational age 
some patients were studied from 2000 to 2000 -hours 
the following day and some were stüdied from 0800 to 
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Table I. Clinical data—Fetal outcome 





Placental Apgar 
Weeks’ t weight 
gestation ? 


3.554 + 55 


30-31 (9 662+ 51 9320.2 210413 365428 
patients) 

34-35 (11 3,478 + 126 648 + 34 

, patients) 

38-39 (10 3,319+ 116 650+ 28.2 9.3 +.0.l 
patients) - 


Table II. Steroid hormone RIA. 





Steroid 


E; y = 0:01 + 0.97 x 0.994 
F pro o 0.993 


COV: Coefficient of variation. 
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Umbilical arterial cord blood 


wei score at PO, | PCO, ; 
(grams) 5 min. (min Hg) (mm Hg) HCO,. TCO, || Base excess 


7.3 + 0.02 17.0518 188+1.8 -8.1+2.1 


9340.1 204422 34.143.1 7.974002 162415 173-15 -98+416 


19.9 € L8 403434 7926 003 173£08 185-09 -9.2+i.0 





Direct chromatégraphy* 


11.2 1.07 + 0.07 (11) 
0.97 + 0.08 (15) 


*Thin- -layer bic d d Es, cyclohexane:ethyl acetate (35:85); F, chloroform: ethanol (95: 5). 


i 


0800 hours the following day. Data are presented on 
the patients studied at each gestational ¢ age as grouped 
means because theré was no significant. difference in 
steroid patterns observed ih patients studied from 2600 
hours as compared to patients studied from 0800 
hours. 

Patients rested in bed in a quiet room exposed to 
normal daylight and darkness. Women were given 800 
kcal meals at 0800, 1200, and 1700 hours.. The actual 
amount of carbohvdrate, protein, and fat ingested has 
been reported elsewhere.?: 4 Cigarette smoking was not 
permitted during the study. 

Measurements of human fetal breathing movements 
. and gross fetal body movements were made over 24- 
hour observation periods with an ADR real-time scan- 
 ner.* Details of this technique and results of this part of 
the study have been published elsewhere? 4 

A continuous slow infusion of 0.9% sodium chloride 
was used to keep open an intravenous line during the 


study. Samples of 5 ml of free- flowing maternal pe- 


ripheral venous blood were taken hourly during the 


24-hour periods. In addition, following each meal, . 


samples were taken every 30 minutes for 2 hours. 
Samples were immiediately centrifuged at 4° C and 
plasma was immediately frozen at —20° C for sub- 
sequent analysis by radioimmunoassay (RIA). 

The data presen:ed are plotted as the means of ste- 
roid concentrations + SEMs. Tests of significance were 
determined by the use of a t test for small samples with 
variance not assumed to be equa. as described by 
Bailey.’ 


*Model 2130, Advanced Diagnostic Research sel ma 
Tempe, Arizona. 


RIA. F was measured by RIA? with an antibody (Di- 
agnostics Canada Ltd., London, Ontario, Canada) 
which cross reacted with cortisol sulfate 76%; 11-de- 
oxycortisol, 35%; 21-deoxycortisone, 33%; cortisone, 
6%; corticosterone, 0.84%; progesterone, 0.31%; 
pregnenolone, l7a-hydroxypregnenolone, and ilo: 
hydroxyprogesterone, "-0.196.. E, was measured by 
RIA with an antibody .obtained from Diagnostics 
Carada Ltd. When the antibody was diluted -to give 
50% binding of PH-E; (NEN Ltd.), it showed the fol- 
lowing cross reactivities: 168-epiestriol, 5.7%; estra- 
diol- 178, 0.4%; estrone, estradiol-17a, and other Cs, 
Cip and Co, steroids tested, <0.1%. For measurement 
af unconjugated E, plasmia (0.1 ml) was extracted with 
fresh diethyl, ether (Mallinckrodt, 2 X 5 ml). The ex- 
tract was dried and dissolved in 1 ml of phosphate- : 
buffered saline, pH 7.4 containing 0.1% gelatin, and 
two aliquots of different volumes were taken for RIA. 

For assay evaluation, a pool. of human pregnancy 
plasma from which’ endogenous steroids had been re- 
moved by treatment with charcoal (Norit A, 30 mg/ml 
of plasma) was prepared. F was added at concentra- 
tions (six repl icates of each) of 50, 100, 200; and 400 
ng/ml and estriol was added at 1, 5, and 10 ng/ml. RIA 
was performed as described àbove. The regression 
equations, correlatiori coefficients and interassay and 
intra-assay coefficients of variation are presented in 
Table II. The interassay coefficients of variation calcu- 
laied from the mezsurement of steroid levels in a 
human pregnancy plasma pool rin with each assay 
were about 11% (Table II). Random samples of human 
pregnancy plasma were assayed as described above or 


- after thin-layer chromatography in the system cyclo- 
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Fig. 1. At 30 to 31 weeks mean maternal plasma F concentrations (-£ SEM) demonstrated a significant 
circadian rhythm with a peak at 0730 hcurs and a nadir between 1830 and 0130 hours (P « 0.001). 


hexane:ethyl acetate (35:65) for E, or in the system 
` chloroform:ethanol (95:5) for cortisol. The mean 
ratio of steroids measured directly or after chromatog- 
raphy did not differ from unity (Table II), and direct 
assays were used in the subsequent analyses. 


Results 


30 to 31 Weeks’ gestational age. Mean maternal 
plasma F in the nine patients was 287 + 16.0 ng/ml. 
There was a significant circadian rhythm in F (Fig. 1). 
The peak maternal F was 481 + 55 ng/ml at 0730 
hours and this fell during the day to a nadir of 207 + 
69 ng/ml between 1830 and 0130 hours (p < 0.001). 

Mean maternal plasma E; in the nine patients was 
5.9 + 0.1 ng/ml. There was also a significant circadian 


rhythm in maternal E; (Fig. 2). Peak maternal plasma 


Es was 7.0 + 0.6 ng/ml at 0130 to 0330 hours and fell 
to a trough of 5.0 + 0.4 ng/ml between 0900 and 1030 
hours (p « 0.001). 

As maternal plasma F fell from 0730 hours to a nadir 


between 1830 and 0130 hours there was a significant . 


increase in maternal plasma E; concentrations. The cir- 
cadian rhythm of maternal plasma Es; appeared to be 


180 degrees out of phase with the circadian rhythm in. * 


maternal plasma F in most patients (Fig. 3). There was 
a significant negative correlation between maternal 
plasma E; and F concentrations in seven of nine pa- 
tients (range —0.40 to —0.99, P « 0.05) and the overall 
correlation for the mean values in the nine patients was 
r — —0.72 (P « 0.02). 

34 to 35 Weeks' gestational age. Mean maternal 
plasma F in the 11 patients was 251 ng/ml. There was a 
significant circadian rhythm in F (Fig. 4). The peak 
maternal F was 402 + 62 ng/ml at 0830 hours and this 
fell during the day to a nadir of 141 + 15 ng/ml at 
00:30 hours (p « 0.001). 

Mean maternal plasma E; in the 11 patients was 
6.0 + 0.2 ng/ml. There was also a significant circadian 
rhythm in maternal E; (Fig. 5). Peak maternal E; was 
7.7 + 0.8 ng/ml at 2230 to 0030 hours and fell to a 


rough of 4.7 + 0.5 ng/ml between 1000 and 1130 


hours (P « 0.01). 

As maternal plasma F fell from 0830 hours to a nadir 
at 00:30 hours there wasa significant increase in mater- 
nal plasma E, concentrations (Fig. 6). The circadian 
rhythm of maternal plasma E, appeared to be 180 de- 
grees out of phase with the circadian rhythm in mater- 
nal plasma F in most patients. There was a significant 
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Fig. 2. At 30 to 31 weeks mean maternal plasma E, concentrations (SEM) demonstrated a sig- 
nificant circadian rhythm with a peak at 0130 to 0380 hours and a. trough at 0900 to 1030 hours 


(P < 0.001). 


negative correlation between maternal plasma E, and F 
concentrations in seven of the 11 patients (range —0.33 
to —0.93, P « 0.05) and the overall correlation for 
the mean values :n the 11 patients was r = —0.58 
(P « 0.05). 

38 to 39 Weeks’ gestational age. Mean maternal 
plasma F in the 10 patients was 285 ng/ml. There was a 
significant circadian rhythm in F (Fig. 7). The peak 
` maternal F was 386 + 35 ng/ml at 0730 hours and this 
fell during the day to a nadir of 221 + 26 ng/ml at 
0230 hours (P < 0.091). 

Mean maternal plasma E; in the 10 patients was 
12.8 + 0.2 ng/ml. This was significantly higher than 
the mean E4 concentration of 6.0 ng/ml at 34 to 35 


weeks (P « 0.005) and the mean E; concentration of: 


5.9 ng/ml at 30 to 31 weeks (P « 0.001). There was no 
significant circadian rhythm in maternal E; at 38 to 39 
weeks’ gestational age (Fig. 8). Mean maternal plasma 
E, concentrations fell 1 hour following breakfast, 
lunch, and supper. This decrease was only significant 
in the morning when the mean E; concentration dur- 


ing the hour before breakfast (16.2 + 1.9 ng/ml) fell to 
11.3 + 1.3 ng/ml 1 hour following breakfast (P < 


0.01). Although there was no significant overall corre- 


lation between mean maternal plasma E; and F concen- 

trations (Fig. 9) it was of interest that a significant neg- 

ative correlation between E4 and F existed in four of 
the 10 patients (range —0.57 to —0.72, P « 0.05) and 

three of these four patients were delivered more than 1 

week following the study. Furthermore, four of the 

remaining six patients who did not demonstrate a sig- . 
nificant negative correlation were delivered less than 1 

week following the study. 


Comment 


These data have demonstrated a significant circadian 
rhythm in maternal plasma F concentrations at 30 to 
31, 34 to 35, and 38 to 39 weeks gestation. At 30 to 31 
and 34 to 35 weeks' gestation there was a significant 
circadian rhythm in E; concentrations which was in- 
versely related to the circadian rhythm in F. At 38 to 39 
weeks mean E; concentrations were significantly higher 
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Fig. 4. At 34 to 35 weeks mean maternal plasma F concentrations (X SEM) demonstrated a significant 
circadian rhythm with a peak at 0830 hours and a nadir at 00:30 hours (P « 0.001). 
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Fig. 7. At 38 to 39 weeks mean maternal plasma F conceritrations (+SEM) demonstrated a significant 
circadian rhythm with a peak at 0730 hours and a nadir at 0230 hours (P « 0.001). 
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Fig. 8. At 38 to 39 weeks mean maternal plasma E; concentrations (X SEM) did not demonstrate a 
significant circadian rhythm. 


332 Patrick et al. 


33-39 WEEKS 
N = 10 
355 
~ 
D e 
n E 
€ 0x 
e o 
ce tc 
<x 
X Ww 
ww Zz 
X o 
A 0m 
a me 
29 275 
Z . 
= z 
om uli 
kd €) 
— z 
x oe 
= oO 
235} 


195 


1000 1400 180€ 


2200 


February 1, 1980 - 
Am. J. Obstet. Gynecol. 


16 





SNOI-LV41IN32NO2 . 


(qu/5u) 
—-----— l00N1s3 VWSY ld 1VNH31VM =m —-- 


11 


, 0200 
TIME OF DAY (HRS) 


' 0600 1000 


Fig. 9. At 38 to 39 weeks there was no apparent relationship between mean maternal plasma F 
(—-e—) and E; (---o---) concentrations over 24-hour periods. 


than those at 30 to 31 and 34 to 35 weeks but there was 
no significant circadian pattern observed. 

'We previously reported an inverse relationship be- 
tween F and E; at 34 to 35 weeks and suggested this was 
evidence for a maternal effect on fetal pituitary-ad- 
renal function.'? The present data.suggest that such a 
relationship is established by 30 to'31 weeks’ gestational 

age. There is evidence in tlie literature to suggest that 
glucocorticoids administered to wonien can affect fetal 
pituitary-adrenal function. Synthetic glucocorticoids 
administeréd to pregnant women 8 and pregnant 
rhesus morikeys? '* are known to cross the placenta and 
to. suppress the activity of the fetal pituitary- -adrenal 
axis. Maternal F is also metabolized to cortisone in the 
` placenta and may enter r the fetal compartment in that 
forma 13 

Recént: observations by Challis and associates® in 
chronic rhesus monkey preparations raised the possi- 
bility that the level cf maternal adrenal function might 
influence the secrezory activity of the fetal pituitary-ad- 
renal axis. They demonstrated that fetal plasma: con- 
centrations of dehydroisoandrosterone sulfate (DH AS), 
which are believed :o reflect fetal adrenal function in 
monkeys, exhibited circadian, rhythms that were in- 
' verse to rhythms in maternal F. In the present studies 
no direct fetal blood measurements were possible but 
maternal plasma unconjugated E; is an index of fetal 
adrenal function since it is largely derived from placen- 
tal aromatization of precursors of fetal adrenal ori- 
gin!^ 5 and is not a major product of the enterohepatic 
circulation.'® Siiteri and MacDonald'* © showed that 


approximately G0% of E, produced iii the fetal- 
placental unit is derived from fetal DHAS and only 


1096 originates from maternal DHAS. Therefore, we 


reasoned that circadian rhythms i in maternal E4 con- 
centrations at 3C to 31 and 34 to 35 weeks might pro- 
vide an indirect measurement of rhythms in fetal pitui- 
tary- -adrenal function. The results from the present 


study are compatible with the hypothesis that fecal pi- 


tuitary- -adrenal fünction may be influienced by endoge- 
nous maternal glucocorticoids at certain times during 
pregnancy. However, we cannot exclude the possibility 
that these changes were related to alterations in utero- 


-placental blood Jow which might influence the secre- 


tion of E; into the maternal circulation. 

Other less contrólled studies with infrequent sam- 
pling in patients throughout the third trimester of 
pregnancy have demonstrated smaller but significant 
differences in estriol concentrations with peaks mea- 
sured at 2300 to 2400 hours and troughs at 0800 
hours.'?-! It should be noted that measurements of 
total serum E; may show a different circadian pattern 
as reported by Townsley and associates.2° Our results 
are remarkably similar at 30 to 31 and 34 to 35 weeks to 


' those of Goebel and Kuss;?! who demonstrated a 3196 


change in E; with a peak at 2000 hours and a trough at 
0800 hours. It has been suggested that posture and 
glucose or meals may influence E; concentrations.’ 
The circadian caange in E; in the present study oc- 
curred in patients at rest. Furthermore, some patients 
were studied from 2000 to 2000 hours the following 
day and some were studied from 0800 to 0800 hours 
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the following day. The patients were ambulant prior to 
studies and there was no significant difference in the 
circadian changes observed in either group. We did not 
observe changes in E concentrations in women at 30 to 
31 and 34 to 35 weeks following meals; however, there 
was a decrease in maternal plasma E; following meals 
in women at term although this was only significant 
following breakfast. It is interesting that Hull and as- 
sociates'® reported a decrease in E; concentrations in 
women at 32 to 39 weeks following meals and 50 gm 
glucose loads. 

Át term we did not demonstrate a relationship be- 
tween F and E4; however, maternal E, concentrations 
were significantly higher than those at 30 to 31 and 34 
to 35 weeks' gestation, as reported by others.! This 
suggests there is an increase in the fetal adrenal pro- 
duction of E; precursors at this time. Furthermore, 
other workers have demonstrated increasing concen- 
trations of glucocorticoids” ?? and DHAS” concentra- 


tions in amniotic fluid after 34 to 35 weeks, which pro- . 


vides further evidence for the suggestion that there is 
increased fetal adrenal function near term. Since posi- 
tive and negative feedback is known to operate in the 
primate fetus in late pregnancy? and the fetal pituitary 
produces adrenal tropic agents,? one interpretation of 
these data is that there is an increase in the positive 
drive to fetal adrenal function at term. Our data might 
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suggest that such influences override the regulatory ef- 
fects of the mother observed earlier in gestation. 

Use of plasma E; concentrations for clinical mea- 
surements of fetal-placental function has been sug- 
gested.’ It has been demonstrated bv Masson and Wil- 
son?5 that the coefficient of variation of day-to-day 
measurements is 13.2%. The present study suggests 
the need to standardize the time of day and relation- 
ship zo maternal meals at which measurements are 
made. Furthermore, factors which might alter mater- 
nal F circadian rhythms such as physical or emotional 
stress, anesthesia, unusual sleep patterns, or a shift in 
maternal day/night activity patterns might also result in 
significant alterations in plasma E, concentrations at 
any specific hour of the day. The influence of these 
different factors changes during the third trimester. 
However, any samples taken sequentially for determi- 
nation of fetal health must take into account all these 
variables in order to interpret satisfactorily the sig- 
nificance of sequential plasma E; measurements during 
the last trimester of pregnancy. 


We wish to thank Dr. P. Harding for his interest in 
this work and Mrs. T. Clarke, Ms. G. Dulac, L. Man- 
chester, A. MacLennan, C. Morin, T. Vandenberg, and 
Messrs. D: Miller and J. Workewych for their excellent 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventiona! combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 meg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one ncy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
“pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 

: rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

. Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36, Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types. less than 1-47; 1. 
Calendar method, 14-47: 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4 Mucus method, 1-25, No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason. it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing 05 mg or less of estrogen. 

.— - CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions. 1. Throm- 

bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 

Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5 Known or suspected 

PEUT QR neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 

. No. 5). 












Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral contraceptives should be strongly advised no! to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease. hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
. than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke is on the order of 10 to 35 deaths annually per 100.000 users and increases with age CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously Suspected association These studies. conducted in the United Kingdom, found, as 
expected. that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not Oral contraceptives, however. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100.000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as like'y to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased r'sk compared to nonusers who do not smoke Furthermore, the amount of 
Smoking is also an important factor. in determining the importance of these relative risks, however. the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified: it is quite likely that the same synergistic 
action exists. but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigaters concluded that the risk of thromboembolism including coronary throm- 
bosis ıs directly related to the dose of estrogen used in oral contraceptives Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen Their 
analysis did suggest. however. that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: ^ 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100.000 (ages 15-34—5/ 100.000: ages 35-44-33, 100.000. ages 45-49— 140: 100.000). the risk being 
concentrated in older women, in those with a long. duration 0f use, and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age. smoking. and duration of use. nor to compare the effects of continucus versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for tive or 
more years. all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for five or more years are available. it is not possible to assess the magnituce of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported mcrease of mortality in pili users from 
Cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk cf death 
associated with various methods of contraception. The estimates of risk of death tor each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below The study concluded that the mortality 
associated with all methods of birth control is ‘ow and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke (The rates given for pill only /smokers for each age group are tor smokers as 
a Class For “heavy smokers [more than 15 cigarettes a day]. the rates given would be about double. for ‘light smokers 
[less than 15 cigarettes a day]. about 50 percent.) The mortality associated with ora! contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial intarction, iS further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeciamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users iS Substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available. the following chart gives a gross 
‘estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 
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The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g.. thrombophlebitis. pulmonary embolism. cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected. the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery ot a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 


Jus been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 


. contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia: papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 

thetic estrogen in certain animal species increases the frequency of carcinoma of the breast. cervix. vagina, and liver 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g. irregular bleeding at the time oral contraceptives were lirst 
given. polycystic Ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 

. conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in Dreast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary. there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing. appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
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15-19 20-24 25-29 | 90-34 35-39  40-44* 
No method 55 5.2 74 140 193 219 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 4.5 31 
Pill only-smokers 15 16 16 10.8 134 589 
IUOs only 11 1.2 1.2 14 16 14 
Traditional contraception only 11 14 1.9 37 47 40 
Traditional contraception and abortion 0.3 04 0.4 0.8 14 08 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
‘ower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. TWo studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma iS a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic anc progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later Ite a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients shouid be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 tc 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar cata are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polypioidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
it ıs recommended that for any patient who has missed two consecutive periods. pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days trom the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of ora! contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 
Studies report an increased risk of Surgically contirmed gallbladder disease in users of oral contraceptives and estrogens. 
In one study, an increased risk appeared after two years of use and doubled after four or tive years of use. In one of the 
other studies. an increased risk was apparent Detween six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contracepbve use. In the first year of use. the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, however. 
with longer exposure, and in the fifth year ot use is two and a hall to three times the reported prevalence in the first year 
Age is also strongly correlated with tne development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10. 
BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding trom the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation may solve the problem Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remam anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation. possibly prolonged, may also occur in women without previous irregularities 
11. ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore. a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects. i! any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1 A complete medical and ‘amily history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure. breasts. abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, ora! contraceptives 
should not be prescribed for longer than one year without another physical examination being performed 2 Under the 
influence of estrogen-progestogen preparations. preexisting uterine leiomyomata may increase in size. 3 Patients with a 
history of psychic depression should de carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Ora! contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention. such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while teceiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7 Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. B. Serum folate levels may be depressed by ora! contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-contaiing oral contraceptives. a. Increased sulfobromophtha- 
lem retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone. as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone. phenytoin sodium. and ampicillin. CAR- 
CINOGEMESIS. PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS). 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis. 
Neuro-ccular lesions. e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related. Nausea, usually the most common adverse 
reaction Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions. as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding, Spotting Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes tenderness, enlargement. and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
elnicrease in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohycrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome. Cataracts. Changes im libido. Chorea. Changes : appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption 
Vaginitis. Porphyria. Impaired renal tunction. ACUTE OVERDOSE: Serious ill effects have not been reported following acute 
ingestion of large doses of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding 
may occur in females. : ORTHO 


Need an individual with 
subspecialty certification in 
Reproductive Endocrinology or 
qualified seniority and ex- 
perience equal to certification to 
head the Division of Reproduction 
Endocrinology. Research and 
clinical experience desirable. 
Position entails academic, re- 
search, clinical and administra- 
tive responsibilities. Interested ap- 
plicants contact: 


Preston V. Dilts, Jr., M.D. 
Professor and Chairman 
Department Obstetrics 

& Gynecology 
University of Tennessee 
800 Madison Avenue 
Memphis, Tennessee 38163 
(901) 528-5864 


UTCHS is an AA/Title IX/Section 504 
Employer 


OB-GYN 
INFECTIOUS DISEASE 
FELLOWSHIP 


The Department of Gynecology and Ob- 
stetrics at the Johns Hopkins Hospital 
and the Johns Hopkins University School 
of Medicine are offering a fellowship in 
gynecologic infectious disease starting 1 
July 1980. The program consists of labora- 
tory, didactic, and clinical training in in- 
fectious diseases in gynecologic and ob- 
stetric patients. A strong emphasis is on 
pelvic infections and sexually transmitted 
diseases. Concomitant with fellowship 
training, qualified individuals will be able 
to pursue a Masters degree at The Johns 
Hopkins University School of Public 
Health and Hygiene. Salary is negotiable. 


For information, interested individuals 
should contact Michael R. Spence, M.D., 
Department of Gynecology, The Johns 
Hopkins Hospital, Baltimore, Maryland 
21205. 


CLINICAL FACULTY 
POSITIONS OPEN 
1980-1981 
COLLEGE OF MEDICINE, 
KING FAISAL UNIVERSIT Y 
DAMMAM, SAUDI ARABIA 


The expanding College of Medicine at King Faisal University 
is going into its sixth year of development and invites ap- 
plications from qualified clinical faculty for the 1980-1981 
academic year in: 


OBSTETRICS/ GYNECOLOGY 


SALARIES are highly competitive and negotiable; comparable 
to other Saudi universities, 


BENEFITS include free furnished housing, educational 
allowances, air tickets to and from Saudi Arabia once a year 
for a family of four, 60-day paid vacation in the summer, 
liberal overweight allowance. Contracts are for one year and 
are renewable. 


Send curriculum vitae with current telephone number, and 
the names and addresses of three references to: 


DR. TAWFIQ TAMIMI 
Dean, College of Medicine 
King Faisal University 


c/o Saudi Arabian P.O. Box 2 
Educational Mission Sunbury-on-Thames 
2221 West Loop South OR Middlesex TW16 5JP 
Houston, Texas 77027 England 


PROFESSOR AND CHAIRPERSON 
DEPARTMENT OF OBSTETRICS 
AND GYNECOLOGY: 


The University of Louisville School of Medicine 
is seeking candidates for the position of 
chairperson and professor of the Department of 
Obstetrics and Gynecology, Applicants should 
be board-certified and possess a strong 
academic background as evidenced by medical 
school teaching experience, noteworthy scien- 
tific and clinical contributions, scholarly 
publications and administrative expertise. The 
individual selected is expected to be a vigorous 
and effective recruiter of excellent faculty and 
housestaff, an efficient director, of clinical ser- 
vice, a skilled administrator of a key medical 
school department — and a scholar and teacher 
clearly recognized by peers as an academic 
leader. The University of Louisville is an Affir- 
mative Action/Equal Opportunity Employer. 
Submit a Curriculum Vitae to: Search Commit- 
tee, Dean's Office, University of Louisville, 
School of Medicine, Health Sciences Center, 
Louisville, Kentucky 40232. 
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„are the years 
after surgery 


oevere vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS U.S.P) 

O3 mg/0625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 





*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
30 See last page of this advertisement for prescribing information. 
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BRIEF SUMMARY 
(FOR FULL PRESCRIBING INFORMATION 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 


PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies ere further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
Symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than “synthetic” estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 

. developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'5 One case control study'* estimated a 4 7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average compositionot material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 


equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5.Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
sites AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNI 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 


. ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 


ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens. '" 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.?3.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
e uppe any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?* Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption: loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (é.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
B68 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author’s management. References are limited to sixteen citations. Mail to 
Frederick P. Zuspan, M.D., Editor. 





Diverticula of the female urethra 


SAMIR N. HAJJ, M.D., F.A.C.O.G. 
MARK I. EVANS, M.D. 
Chicago, Illinois 


Urethral diverticula in women are more frequent than generally accepted and in some series are 
reported to occur in as many as 4.7% of women screened. Surgical excision remains the most 
common treatment, but a high incidence of complications has been reported with the standard 
surgical procedures. Because of the high morbidity, a new technique was developed to achieve 
better visualization and mobilization of the diseased urethra and thus permit better repair. The 
technique described herein has been developed and used in a small series with good results and 
without the often quoted complications of fistulas, strictures, and recurrences. (AM. J. OBSTET. 


GYNECOL. 136:335, 1980.) 


URETHRAL DIVERTICULUM in the woman was first 
described by Hey in 1805. It was originally thought that 
the lesion was rare and mostly a medical curiosity. An- 
dersen! was one of the early workers who called atten- 
tion to the frequency of this condition and its potential 
sequelae in the lower genitourinary tract. 

With the refinement of radiologic techniques and 
endoscopy, visualization of the female urethra has be- 
come practical, and abnormalities in this often ne- 
glected structure can now be reliably detected. 
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University of Chicago Pritzker School of Medicine, The 
Chicago Lying-In Hospital. 


Supported in part by the Mothers’ Aid of The Chicago 
Lying-In Hospital and Dispensary. 


Reprint requests: Dr. Samir N. Hajj, Department of 
Obstetrics and Gynecology, 5841 Maryland Ave., 
Chicago, Illinois 60637. 


0002-9378/80/030335--04$00.40/0 © 1980 The C. V. Mosby Co. 


Estimates of the incidence of urethral diverticula 
range from 1.85% to 4.7% of women.'? Urethral di- 
verticula are symptomatic in over 80% of the cases, 
causing recurrent urinary tract infections, postmicturi- 
tion dribbling, and/or dyspareunia.’ 

The symptoms of the diverticulum are not related to 
its size. It is not uncommon to find a large, asymptom- 
atic suburethral swelling on routine gynecologic exam- 
ination while a small diverticulum can be the cause of 
recurrent infection. If the diverticular neck becomes 
occluded with concomitant suppuration, a small diver- 
ticulum can also be the source of severe pain. 

Diverticula appear to originate as a result of inflam- 
mation.” The congenital theory of origination is re- 
futed by the almost nonoccurrence of these lesions 
prior to adulthood. Infection in the periurethral glands 
leads to abscess formation that ultimately breaks 


* through the posterior wall of the urethra and forms a 
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Fig. 1. a: The proposed incision. b: Vaginal flaps developed, exposing the urethra and diverticulum. 
c: The diverticulum is opened and the sac excised along dotted line. d: First layer of repair. 
e: Imbricating layer in periurethral tissue. f: Wound is closed. 


diverticulum. Though conclusive bacteriologic data are 
not yet readily available, gonococcus seems to be the 
leading cause of periurethral infection that develops 
into a diverticular sac. Once established, the diver- 
ticulum can grow in size, serve as a reservoir of urine 
stagnation, and be the site of calculus formation; on 
very rare occasions carcinoma develops. 

The proper treatment of diverticula is surgical; the 
most commonly used technique is the transvaginal ap- 
proach through either a longitudinal or an inverted U 
incision.® Lately Spence and Duckett’ have advocated 
marsupialization of the diverticulum, and many re- 


ports supporting the technique have appeared. How- 
ever, marsupialization is dangerous if applied to diver- 
ticula in the proximal or middle third of the urethra as 
incontinence may result. 

The risk of complications with differing procedures 
varies from 5% to 46%.° In several series, these include 
urethrovaginal fistula, incontinence, overlooking a 
portion of the sac, and failure to identify other diver- 
ticula that are present. 

All standard repair techniques suffer from in- 
adequate exposure, leading to incomplete mobilization 
of the urethra prior to operative repair of the posterior 
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Fig. 2. Presenting signs and symptoms of patients with urethral diverticula. 


wall defect. To overcome these drawbacks a modified 
approach was developed to ensure adequate visualiza- 
tion and mobilization and is described in this report. 


Methods 


Patients. Over a 24-year period 18 women ranging 
in age between 25 and 54 years were admitted to The 
University of Chicago, Chicago Lying-In Hospital, with 
the diagnosis of "suburethral cyst" or “urethral diver- 
ticulum." The patients underwent regular admission 
workup which included in almost all cases a voiding 
cystourethrogram. 

In 15 patients where the urethrogram was obtained, 
a diagnosis of a diverticulum was confirmed in 12. In 
the remaining three cases, no communication could be 
documented between the lumen of the urethra and the 
periurethral swelling. In three other cases the attend- 
ing physician, due to the physical findings, felt that 
radiological examination in the workup of these pa- 
tients was unnecessary. At operation the patients were 
divided into two groups: those with a communicating 
diverticular neck to the floor of the urethra and those 
in whom no communication could be seen. Gas ure- 
throscopy was: recently introduced and is currently 
used to ascertain the presence or absence of a diverticu- 
lar communication prior to operation. 

Statistics. Characteristics between the communicat- 
ing and noncommunicating groups were compared by 
the median test coupled with the Fisher Exact Prob- 
abilities Test or with the latter by itself when appro- 
priate (incidence of urinary tract symptoms). 

Surgical technique. When basic surgical principles 
were applied, two points became evident: (1) Adequate 
exposure of the urethra and diverticulum is imperative 
and (2) by starting the dissection from normal, healthy 
planes it is easier to prevent rupture of the sac, which 
renders dissection more difficult and often incomplete. 


Table I. Presenting symptoms in decreasing frequency 
in a total of 18 cases 


Symptom No. 


1. Urinary tract infection—frequency, urgency, dys- 12 
uria, etc. 

2. Purulent discharge from urethra 8 

3. Asymptomatic mass felt by patient or discovered at — 6 
routine examination 

4. Urinary dribbling, incontinence 

5. Dyspareunia 


Qo Q9 





Fig. 1 shows the technique as developed by one of us 
(S. N. H.) in six steps: (1) An inverted T incision that is 
begun near the cervix and extended to the external 
urethral meatus is made in the vaginal mucosa. (2) The 
vaginal flaps are completly developed and the entire 
urethra and bladder neck are exposed. The diverticu- 
lar sac is evident and intact. An incision is made in the 
sac (dotted line), which exposes the neck of the diver- 
ticulum. (3) The operator can then visualize the in- 
dwelling Foley catheter that is introduced prior to the 
procedure. The diverticular sac is excised along the 
dotted line close to the floor of the urethra. (4) The 
defect is then closed with interrupted 3-0 catgut. (5) A 
second imbricating suture is then applied in the 
periurethral tissue and tied. (6) The repair is com- 
pleted, and the surgeon closes the vaginal mucosa after 
appropriate trimming of the excess tissue. 

Postoperatively the Foley cathether was used for 
bladder drainage and remained in situ between 7 and 
12 days, depending upon the size of the communica- 
tion and repair in the floor of the urethra. 


Results 


The suburethral swellings varied in size from 175 to 4 
cm. The patients in the series presented with varying 
concerns, but urinary tract symptoms were the most 
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Fig. 3. Location of urethral diverticula by type of lesion. 


common complaint (Table I) When divided into 
groups based upon surgically confirmed communica- 
tion, however, it became evident that the predominant 
signs and symptoms between the groups were not 
equivalent (Fig. 2). 

Communicating diverticula were more likely (p < 
0.05) to have been associated with urinary tract in- 
fections. The small number of patients prevents de- 
finitive analysis for some parameters, but the data sug- 
gest an increased incidence of purulent discharge or 
urinary dribbling for this group. Patients with com- 
municating diverticula were also of significantly higher 
gravidity and parity (p < 0.05) than the noncom- 
municating group as well as being more likely to have 
the lesions more proximal on the urethra (Fig. 3). 

Follow-up has extended from 2 months to 2 years. 


February 1, 1980 
Am. J. Obstet. Gynecol. 


Three complications were noted. Two patients treated 
by the standard vertical incision were noted to have 
residual disease at the 6-week checkup (not enough 
time had elapsed for a true recurrence to develop). 
The third complication was technical; a Foley catheter 
was stitched in the urethra and subsequently removed. 


Comment 


In this series complications often reported in the lit- 
erature, i.e., strictures, urethrovaginal fistulas, slough 
necrosis, etc., were avoided. The two failures observed 
were in patients treated by the standard vertical trans- 
vaginal incision. It is evident that this approach is not 
adequate to expose the diverticulum completely, and 
hence some or parts of the sac can be incompletely 
dissected and thus only partially removed. When such a 
complication is encountered, the surgeon often has 
difficulty adequately dissecting the sac. The operation 
thus becomes a tedious affair which can explain the 
high complication rate reported in the literature. Ex- 
perience indicates that the technique described here 
makes the diverticulum more accessible and avoids its 
disruption as commonly noticed in the simple, vertical 
incision. | 

The data suggest that the presence or absence of 
communication divides the patients into two distinct 
subgroups with differing presenting symptoms, differ- 
ent anatomic locations, and differing previous gyneco- 
logic histories. The results here also support the view 
that gravidity and parity are factors in the genesis of 
communicating diverticula and may reflect more se- 
vere disease based upon increased childbirth trauma. 
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GYNECOLOGY 


Clinical course and outcome of pregnancy in 


twenty-five patients with pituitary microadenomas 
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Twenty-five patients, aged 23-39, with amenorrhea of 18 to 168 months’ duration, galactorrhea, 
hyperprolactinemia (prolactin levels of 45 to 370 ng/ml), and radiologic evidence of a pituitary 
microadenoma, were treated with bromocriptine or lergotrile, 7.5 mg daily for 2 to 16 weeks until 
conception occurred. All conceived and were delivered of infants. Follow-up during pregnancy 
included frequent office visits and monthly visual field examinations from the sixth month until 
delivery. All the pregnancies resulted in single infants and uneventful and no neurological or visual 
symptoms developed. All infants born were normal. Twelve patients breast-fed while the others did 
not by choice. Menstrual function resumed in two patients after delivery and one of them 
subsequently conceived spontaneously. We believe that the presence of a pituitary microadenoma 
without neurological or visual symptoms should not be a contraindication to ovulation induction and 
pregnancy. Most of such pregnancies are uneventful. If symptoms arise during pregnancy, they can 
be treated medically or, in extreme emergencies, surgically. (AM. J. OBsTET. GYNECOL. 136:339, 1980.) 


DEVELOPMENT and extensive clinical use of radioim- 
munoassays for prolactin and growing use of polyto- 
mography for visualization of the pituitary fossae in 
patients with hyperprolactinemia has considerably in- 
creased the number of patients in whom pituitary 
tumors are diagnosed. In 20% to 30% of women in the 
childbearing age range with amenorrhea, with or with- 
out galactorrhea, the cause is a prolactin-secreting pi- 
tuitary tumor.! In patients with amenorrhea-galactor- 
rhea and markedly elevated prolactin levels, the inci- 
dence of pituitary tumors is considerably higher.* 
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Many of these patients are desirous of pregnancy. 
Before the era of the radioimmunoassay, the diagnosis 
of hyperprolactinemia was not made, and in many in- 
stances ovulation was induced on the assumption that 
the amenorrhea was idiopathic. Before bromocriptine 
was introduced into medical practice, when a pituitary 
tumor was diagnosed, these patients were treated by 
radiation or operation prior to induction of ovulation. 
However, today physicians are more alert to this prob- 
lem and with modern diagnostic techniques most pitu- 
itary tumors are discovered prior to pregnancy. Conse- 
quently, the obstetrician is faced with a dilemma. 
Should these patients be treated before ovulation in- 
duction and possible pregnancy in order to prevent 
tumor growth and possible complications during preg- 
nancy, or, if the tumor is a microadenoma without neu- 
rological or visual symptoms, can ovulation and preg- 
nancy be safely induced? The risk to pregnant patients 
with small pituitary tumors is still unknown. Some in- 
vestigators? have suggested treating such patients be- 
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Table I. Clinical data 





















Amenorrhea 





Galactorrhea 


]* 27 l 108 = 
2* 31 2 96 B 
3* 29 0 120 B 
4* 39 0 144 E 
5* 26 l 168 — 
6* 32 0 120 B 
7* 25 l 36 + 
8T 34 0 120 B 
9t 31 0 60 + 
10 24 0 36 + 
11 28 0 96 B 
12 25 0 60 = 
13 30 0 96 -— 57 
14 27 0 72 - 
15 30 0 108 B 
16 25 0 48 = 
17 34 l 120 - 
18 30 0 96 B 
19 24 0 24 - 
20 31 0 60 + 
21 26 0 36 E 
22 35 l 72 - 
23 27 0 48 = 
24 23 0 18 E 
25 25 0 36 ES 


TVD: Term vaginal delivery. C/S: Cesarean section. 


Prolactin 
before 
treatment 
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Bromocriptine 
Pituitary (weeks during 
tomography treated) pregnancy 


Microadenoma Normal 8 None 
Microadenoma Normal 12 None 
Microadenoma Normal 12 None 
Microadenoma Normal 10 None 
Microadenoma Normal 16 None 
Microadenoma Normal 10 None 
Microadenoma Normal 14 None 
Microadenoma Normal 6 None 
Microadenoma Normal 2 None 
Microadenoma Normal 9 None 
Microadenoma Normal 10 None 
Microadenoma Normal 6 None 
Microadenoma Normal 4 None 
Microadenoma Normal 12 None 
Microadenoma Normal 7 None 
Microadenoma Normal 4 None 
Microadenoma Normal 10 None 
Microadenoma Normal 15 None 


Microadenoma Normal 8 
Microadenoma Normal 8 
Microadenoma Normal 3 
Microadenoma Normal 10 None 
Microadenoma Normal 6 
Microadenoma Normal 4 
Microadenoma : Normal 8 


"Previously treated with human menopausal and chorionic gonadotropins. 


tLergotrile. 
Currently pregnant. 


fore pregnancy is attempted. Others have reasoned 
that the incidence of complications during pregnancy is 
quite small, and if such complications occur they can be 
successfully managed during pregnancy. 

In order to evaluate this problem, patients with mi- 
croadenomas, but without neurological or visual symp- 
toms, were treated with bromocriptine only, while pa- 
tients with macroadenomas or with neurological symp- 
toms were treated surgically before ovulation was 
induced. In this paper we report the clinical course and 
outcome in 25 patients with microadenomas who con- 
ceived and were delivered of infants. 


Patients 


Twenty-five patients aged 23-39 years (mean 28.7) 
with amenorrhea of 18 to 168 months’ duration (mean 
79.9 months), prolactin levels of 45 to 370 ng/ml (mean 
131.7 ng/ml), and radiologic or other evidence of pitu- 
itary microadenoma were treated with bromocriptine 
or lergotrile. The clinical data are presented in Table I. 

Seven of these patients had been treated in the past 
with human menopausal gonadotropins, and four of 
them had conceived (one twice) and were delivered of 
live infants. Twenty-one had galactorrhea, while three 


patients did not in spite of elevated prolactin levels. 
Galactorrhea was diagnosed when a white, milky secre- 
tion was expressed from the breast. It should be men- 
tioned that galactorrhea was not a subjective complaint 
in the majority of patients but was discovered during 
active “milking” of the breast. 


Laboratory evaluations 


Prolactin was measured in serum by a radioimmuno- 
assay.* The normal level in women is 1 to 25 ng/ml. In 
our patients the mean level was 131.7 ng/ml, ranging 
from 45 to 370 ng/ml before treatment was begun. 
After treatment with bromocriptine, prolactin re- 
turned to levels within the normal range. 

Luteinizing hormone (LH) and follicle-stimulating 
hormone (FSH) were measured in serum by radioim- 
munoassay. In all patients the level of gonadotropins 
was within the normal range. 

Thyroid function was assessed in all patients by 
serum determination of triiodothyronine, thyroxine, 
and thyroid-stimulating hormone. In all patients, thy- 
roid function was within the normal range. 

Radiologic evaluation of the sellar region by polyto- 
mography was done on all patients. Seven patients had 
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Outcome of 
pregnancy 


Postpartum 
lactation 


TVD 
TVD 
- TVD 
C/S (breech) 
C/S 
TVD 
TVD 
TVD 
TVD 
TVD 
TVD 
TVD 
TVD (breech) 
TVD 
TVD 
TVD 
C/S 
TVD 
TVD 
TVD 
TVD 
TVD 
TVD 
C/S 
C/S 
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asymmetry of the sella turcica, while the others had 
minimal to moderate enlargement or ballooning. Sev- 
eral had double floors and five patients had minimal 


erosion of the sellar floor. In all instances the neu- 
roradiologist interpreted the x-ray films as “suggestive 


of a microadenoma of the pituitary.” 
Visual field examination by Goldman perimetic and 


color saturation tests was performed on all patients 


prior to treatment and was normal in all instances. 


All patients underwent an extensive neurological 
examination and were found to be normal. Because of 


the radiologic abnormalities, elevated serum prolactin 
levels, amenorrhea, and galactorrhea, it was assumed 
that pituitary tumors were the cause of symptoms in all 
of these patients. 


Treatment 


Twenty-three patients were treated with bromocrip- 


tine and two with lergotrile. Medication was started at - 
2.5 mg daily for 3 days, 5 mg daily for 3 days, then 7. 5 


mg daily (in three divided doses) until pregnancy was 
confirmed by a positive urinary pregnancy test, after 


which the medication was discontinued. Two patients | 


(Cases 7 and 18) required 10 mg of bromocriptine daily 
to reduce prolactin levels to normal. The patients were 
evaluated by basal body temperature (BBT) charts and 
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biweekly examination. Conception occurred after 2 to 
16 weeks of treatment (mean 8.4 weeks) at the first to 


the fourth ovulation as ev idenced by the BBT. Side 
effects due to medication, mainly nausea and/or dizzi- 


ness, disappeared after 1 to 2 weeks of treatment. 
During pregnancy, the patients were examined 


monthly in the first two trimesters, biweekly during the 


seventh and eighth months, and weekly thereafter until 
delivery. In addition to routine prenatal care, patients 
were carefully questioned regarding the occurrence of 


headaches and visual disturbances. Visual fields were 
examined monthly after the sixth month of pregnancy. 


Results 

All the patients in this series had uneventful preg- 
nancies and were delivered of single babies between 38 
and 41 weeks' gestation. Four patients (16%) were de- 
livered by cesarean section and two had breech presen- 


tations. There were no intrapartum or postpartum 
complications. Twelve patients breast-fed their chil- 
dren while the others decided not to breast-feed. There 
were no congenital anomalies among the newborn in- 
fants. Sig sit: of these patients from 6 months to 


over 2 years revealed that 23 remained amenorrheic 
and bad galactorrhea while two (Cases 9 and 24) re- 


sumed normal menstrual function and one of them 


(Case 9) conceived spontaneously and is currently 
pregnant. 


Comment | 

This is a report of 25 women with amenorrhea, ga- 
lactorrhea, hyperprolactinemia, and abnormal sella 
turcica polytomograms suggestive of pituitary micro- 
adenoma. All the patients were treated with bromocrip- 


tine or lergotrile, conceived, and were delivered of 


normal, healthy babies. Their pregnancies were un- 


eventful and none of these patients had clinical evi- 
dence of pituitary enlargement causing neurological or 


visual symptoms. Twelve of these patients nursed their 


infants while the others chose not to do so. 


It has been known for a long time that the pituitary 


enlarges during pregnancy.” In normal women, this 


enlargement does not affect adjacent structures and 
does not cause clinical symptoms. When a tumor is 


present i in the pituitary it may be sedentary for many 
years, causing no symptoms except amenorrhea-galac- 
.. torrhea. However, during pregnancy, enlargement of 


the pituitary and tumor may cause pressure on adja- 


cent ar RSS resulting in visual or neurological 
symptoms." | | 


There is no question that patients with large pituitary 
tumors (macroadenomas) should be adequately treated 
before ovulation is induced and pregnancy attempted. 
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Patients with microadenomas who have neurological or 


visual symptoms should be treated likewise. 


However, management of women with microade- 
nomas without any symptoms is controversial.” Some 
investigators? believe that any pituitary tumor should 
be treated before ovulation is induced.? Since the cure 
rate is high and the complication rate is low for surgical 
removal of adenomas, it seems reasonable to suggest 
that operation should be carried out as early as possi- 
ble. Experience with x-ray therapy is more limited, but 
radiation appears to be as effective as surgery for mi- 
croadenomas.* Nevertheless, complications do occur 
after operation, and, if an operative procedure can be 
avoided and favorable results obtained with a noninva- 
sive method, that method seems preferable, particu- 
larly when the natural history of pituitary microade- 
nomas is not known. 

Introduction of bromocriptine into medical practice 
revolutionized the treatment of hyperprolactinemic 
amenorrhea-galactorrhea.? The use of bromocriptine 
in adequate doses lowers plasma prolactin levels and 
restores menses and ovulation in over 80% of patients, 
resulting in a high pregnancy rate.'?^ Therefore, bro- 
mocriptine is a very useful method of treatment of pa- 
tients with pituitary microadenomas who desire preg- 
nancy. The question is how safe is it? 

Before we knew how to diagnose pituitary microad- 
enomas, many such patients were treated with go- 
nadotropins and conceived and were delivered un- 
eventfully. Gemzell' induced ovulation with human 
gonadotropins in over 700 patients, and 250 term 
pregnancies resulted. Only three of his patients had 
visual disturbances, none requiring surgery. There are 
many other large series with similar results. Several re- 
cent reports have described ovulation induction and 
pregnancy in patients with pituitary microadenomas 
without any ill effects. In the great majority of pa- 


tients, the pregnancies were uneventful. Impaired vi- 


sion, headaches, or neurological symptoms appeared in 
only a few cases and resolved spontaneously after de- 
livery.'^: ? Only in extremely rare situations was opera- 
tion required during pregnancy.'* It appears that the 
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risk of serious irreversible visual impairment is minimal 
in adequately supervised patients. If and when symp- 
toms appear during pregnancy, they can be managed 
conservatively’ ' and in extreme situations surgi- 
cally.^ In experimental studies, bromocriptine has 
been shown to reduce mitotic activity and inhibit 
estrogen-induced proliferation of the pituitary lacto- 
trophs. Most recently it was shown that bromocriptine 
markedly reduced the size of a prolactin-secreting ade- 
noma previously treated by operation and radiation 
therapy.'* Thus, it seems quite safe to induce ovulation 
and pregnancy in women with microadenomas. If 
symptoms appear they can be treated adequately and 
safely. 

All of our patients most probably had pituitary mi- 
croadenomas. They conceived after bromocriptine 
therapy and their pregnancies were uneventful. Those 
who desired to breast-feed did so without any prob- 
lems. Two patients resumed menstrual function after 
delivery and one of them conceived spontaneously. 
Bromocriptine was discontinued when pregnancy was 
established, generally around 10 to 14 days after the 
date of the expected menstrual period. Thus, within 
the first 5 to 4 weeks of fetal development, the concep- 
tus was exposed to bromocriptine. No congenital 
anomalies were detected in babies born in this series. 
To date, over 500 babies have been born after 
bromocriptine therapy, and the incidence of congenital 
malformations has not been higher than in the normal 
population.'® 

We believe that the risk of complications during 
pregnancy to patients with pituitary microadenomas 
without preexisting neurological or visual symptoms is 
minimal. If such complications arise, they can be 
treated medically and in acute emergencies surgically. 
Provided such patients are closely and carefully moni- 
tored, pregnancy appears to be quite safe. 

Although this series is small it appears that women 
with pituitary microadenomas can have uneventful and 
safe pregnancies. However, much more experience is 
needed before a final statement can be made on the 
optimal treatment of such patients. 
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Blood pressure and oral progestational agents 


A prospective study of 119 black women 
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Blood pressure and body weight were carefully measured in 119 young black women before and 
after 6 to 24 months of contraceptive therapy with oral progestational agents (minipills). Results are 
compared with 673 women followed during continued use of nonhormonal contraceptive methods. 
Minipill therapy (0.35 mg of norethisterone) was associated with no significant (p > 0.05) increase in 
either systolic or diastolic blood pressure means. Minipill users did not develop diastolic blood 
pressures of 90 mm Hg or more during the study period. Substantial weight gain occurred as a side 


effect. (AM. J. OBSTET. GYNECOL. 136:344, 1980.) 


IHE TERM ORAL contraceptive generally refers to 
pills containing a combination of estrogen and proges- 
tational compounds. These are also known as combi- 
nation-type oral contraceptives. Some formulations of 
combination-type oral contraceptives contain relatively 
low estrogen doses (20 to 35 wg) and are sometimes 
known as low-dose estrogen oral contraceptives. Hy- 
pertension is generally considered a side effect of 
combination-type oral contraceptives.! 

A second type of oral contraceptive contains only 
progestogens with no estrogen component. These are 
known as “minipills.” Examples include norethisterone 
(0.35 mg) and norgestrel (0.075 mg). A paucity of in- 
formation exists concerning blood pressure change fol- 
lowing the use of oral progestational agents. 

This prospective study analyzes weight and blood 
pressure before and 6 to 24 months after initiation of 
oral progestational therapy in 119 initially normoten- 
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sive black women, a population predefined as highly 
susceptible to hypertension. 


Materials and methods 


The data analyzed were collected in the Emory Uni- 
versity Family Planning Program between 1975 and 
1978. All women except those requesting only urine 
pregnancy tests or medroxyprogesterone acetate injec- 
tions between yearly examinations were included in a 
continuous blood pressure and weight screening pro- 
gram. The attributes recorded at each visit included a 
numerical identifier, race, age, height, weight, systolic 
blood pressure, diastolic blood pressure, contraceptive 
method used, and whether antihypertensive medica- 
tions were in use at the time of contact. The focus of 
interest is whether women who initiate use of oral 
progestational agents experience blood pressure in- 
creases. 

The weight index used in the analysis is expressed in 
terms of percent ideal body weight 

Js HOT PAS 
100 + 5 (H — 60) 
where W is weight in pounds and H is height in inches. 

Blood pressure was carefully measured in the sitting 
position by one of three trained personnel using a cali- 
brated mercury sphygmomanometer with the cuff on 
the right arm. Diastolic pressure was recorded at the 
point of disappearance of sounds (Phase V). Adult 
obese arm cuffs (37 by 15 cm bladder) were used in 
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those women tha: the standard cuff (23 by 13 cm blad- 
der) did not adequately fit. Initial and repeat visit mea- 
surements were made in the same room and the condi- 
tions surrounding the blood pressure measurements 
have remained stable throughout the three year 
program. 

The data set includes 20,639 women. The data have 
been carefully checked for accuracy through data- 
entry editing and double-entry verification. There are 
occasional missing data. Minipills were in use by 5.54% 
(1,144) of the family planning patients studied. The 


analysis is limited to that portion of the data where 


sufficient numbers are available to allow breakdowns. 


Since the racial composition of the women screened is 


88% black, white women are not included in this anal- 
ysis. The number of women in the data base decreases 
sharply after 35 years of age. Thus only women 35 or 
under are analyzed. Also excluded from the analyses of 


blood pressure level are women currently on an- 


tihypertensive medications or for whom that informa- 


tion was unknown. A computer search was made — 


matching all patient visits showing the same identifier. 
Several types of validity checks were made to assure 
that the data on two visits were from the same patent. 
The data were included only if there was a clear transi- 
tion from nonhormonal methods to oral progestational 
agents for a minimum of 6 (and up to 24) months. New 
minipill users are thus excluded if they converted to 


oral progestational agents from hormonal methods 


such as combination-type oral contraceptives. Table I 
provides a derivation of the sample of women included 
in the analysis. A total of 171 women initiated minipill 
use from nonhormonal methods and completed 6 to 24 
months' follow-up; 119 new minipill users satisfy the 
study criteria. All of the study participants received 
0.35 mg norethisterone. 

Results of the 119 minipill users are compared with 
those of 673 women with all of the above criteria except 
that they continued to use nonhormonal contraceptive 


methods during the follow-up interval. The nonhor- - P 


monal methods included intrauterine device, foam and 
condoms, and diaphragm. 

The data are managed with the Dictionary-Driven 
Datasystem described by Blumenstein.? Statistical calcu- 
lations are performed using the program SPSS. 


Results 2p, 


Table II presents the mean age, body weight, | per- 
cent ideal body weight, and baseline blood pressures of 
the 119 women initiating minipills, and the 673 women 
continuing nonhormonal contraceptive methods. The | 
choice of contraceptive method was made by the pa- 
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Table I. Derivation of sample of women initiating 
minipill use 


171 
Women completing = 6 months followup 


"roro Qd 


F 166 
Unknown or positive Negative history for 
history for antihypertensive antihypertensive medication 
medication 


18 148 
Complete data 


Missing or inconsistent 
data 


29 119 
White, or black >35 Black and =35 years 
years of age of age 


tient and thus all characteristics of the groups are not 


necessarily comparable despite their similar initial age 


and blood pressure means. There are relatively fewer 
minipill users above the age of 25 years. Hence, the 


subsequent analyses of blood pressure changes are 
stratified into age categories. 

Fig. 1 presents the change in systolic blood pressure 
in the two groups, stratified by age. The mean increase 


in all nonhormonal users is 0.39 mm Hg; the mean 
increase in all minipill users is 1.73 mm Hg. The dif- 
ference in systolic blood pressure rise between groups 


is not significant (p > 0.05). 

Fig. 2 presents the change in diastolic blood pressure 
in the two groups, stratified by age. The mean increase 
in all nonhormonal users is 1.23 mm Hg; the mean 
increase in all minipill users is 1.33 mm Hg. This group 
difference is not significant (p > 0.05). 

The mean group increase in systolic and diastolic 
blood pressure in minipill users is mainly attributable 


to the rise experienced by the 23 women in the age 
group 25 to 29 years. The mean blood pressure 
|» changes for this age group are not due to a few pa- 
tients. The Sy stolic pressure standard deviations for the 


<19, 20 to 24, 25 to 29, and =30 year age categories 
are 13.3, 15.2, 12.5, and 7.6 mm Hg, respectively. 
The diastolic pressure standard deviations for these 


same age groups are 13.6, 12.4, 11.2, and 11.8 mm Hg, 


respectively. Only five minipill users were in the 30 to 


35 year age range, hence, it is difficult to make any 


inference about the effect of age on blood pressure 
change following minipill use. 
Sixteen of 663 (2.4%) nonhormonal users whose 


.. initial diastolic blood pressure was <90 mm Hg devel- 


oped a pressure 290 mm Hg on follow-up measure- 
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[zs] Nonhormonal 
i4 Minipill 


Fig. 1. Systolic blood pressure change classified by age in 119 minipill and 673 nonhormonal users. 


Table II. Initial characteristics of women initiating minipill and of women continuing nonhormonal 


contraceptive methods 


Age (yr) 

Body weight 

Ideal body weight (%) 

Systolic blood pressure (mm Hg) 
Diastolic blood pressure (mm Hg. 


ment. None of the 119 minipill users developed a dia- 
stolic blood pressure =90 mm Hg. | 


Fig. 3 presents the weight change tomieciehéed: by 


each of the two groups, stratified by age. Change is 


standardized and expressed as the difference between | 


the patient's percent ideal body weight at the initial and 
final visit. The mean increase in all nonhormonal users 


is 1.60; the mean increase in all minipill users is 3.27. — 


The mean change in weight index between the two 
groups is marginally significant (p — 0.063) in the 


age stratified analysis of variance. Weight change is | 
not significantly related (p > 0.05) to blood pressure - 
changes as determined by scattergram and cor relation 


analysis. j F 


, 


Comment 


A 5 year follow-up study of approximately 23, 000 | 


predominantly white women in the United Kingdom 
revealed a greater incidence of hypertension in women 


taking combination-type oral contraceptives which con- 


tained more than 3 mg of progestogen (usually 4 mg of 


megestrol acetate or norethisterone acetate) when | 
compared with brands which contained 3 mg or less.of — 
progestogen.? No evidence was found that estrogenic 
dosage (50 ug versus more than 50 ug) was related to 


E Iud 


Nonhormonal (n — 673) 


"balles aiv 


Significance 


the incidence of diagnosed hypertension. A subsequent 
report studied users of combination-type oral con- 
traceptives containing the same estrogen dose (50 ug of 
ethinylestradiol) but varying doses of the progestogen, 
norethisterone acetate (1, 3, and 4 mg). An increasing 


incidence of diagnosed hypertension was shown in 


users of higher doses of the progestogen.* These data 


suggest that hypertension in long-term users of combi- 


nation-type oral contraceptives might be related to the . 
progestogen dose. "i 

In contrast, Weir and association? reported on blood 
pressure changes in 134 Scottish women after 2 years 
therapy with combination-type oral contraceptives con- 
taining similar estrogenic dosage (50 ug of mestranol 
or ethyinyl estradiol), but varying progestogen dosages 
(1.0 mg of norethisterone, 2.5 mg of lynestrenol, 3.0 
mg of norethisterone, or 4.0 mg of megestrol) and 
found no evidence of greater blood pressure change 
with higher progestogen dosage. | 

A limited number of clinical studies have evaluated 
blood pressure changes following the use of oral con- 
traceptives which contain. only progestogens (i.e., no 


estrogenic component). Some early reports indicated 
that rises of 220 mm Hg systolic or diastolic blood 


pressure were seen in patients receiving norethis- 
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Fig. 2. Diastolic blood pressure change classified by age in 119 minipill and 673 nonhormonal users. 
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Fig. 3. Weight change classified by age in 119 minipill and 673 nonhormonal users. 


terone*; others stated that hypertension had not been 
apparent in users of minipills containing 0.35 to 0.50 
mg of megestrol acetate.’ 

The only previous longitudinal study of oral proges- 


tational agents in a predominantly black population is 


that reported in 1972 by Spellacy and Birk*: 103 
postpartum women initiated contraceptive therapy 
with either norgestrel (0.075 mg, 71 women) or ethy- 


nodiol diacetate (0.25 mg, 32 women). The follow-up. 


interval was limited to the first 6 months of therapy, but 
no significant increase in blood pressure was noted in 
either group; no patient developed hypertension de- 


fined as a systolic and diastolic blood pressure 140 - 


and >90 mm Hg. The average weight gain was 2.7 


pounds for the group receiving norgestrel and 1.2- 


pounds for the group receiving ethynodiol diacetate. 
Our study includes prospective weight and blood 
pressure measurements before and after approxi- 
mately 1 year of oral progestational therapy in 119 
black women below the age of 35. The impressive 
weight gain observed in the minipill users was unex- 
pected. The mean change in weight index is 3.3 follow- 
ing 6 to 24 months' minipill therapy. Since the baseline 


average body weight was 130 pounds, this is equivalent 
to an average gain of 4.0 pounds during the study in- 
terval. The mean weight gain was greater than that 
documented in nonhormonal users. The interpretation 
of the greater increase in weight in the minipill group 
must take into account the difference in initial weight 
in the two groups (130.3 versus 140.3 pounds). How- 
ever, the data suggest that substantial weight gain may 
be a side effect of minipill therapy. 

Our results indicate no statistically significant in- 
crease in either systolic or diastolic blood pressure in 


119 initially normotensive black women followed for 6 


to 24 months after initiation of contraceptive therapy 
with an oral progestogen. None of the patients devel- 
oped a diastolic blood pressure of 90 mm Hg or more. 

These data provide no evidence for an association 
between oral progestational contraceptive therapy 
(0.35 mg of norethisterone) and the development of 
elevated blood pressure in black women below age 35 


remaining on minipill therapy for approximately 1 
year. 


We intend to carefully follow the blood pressure 


levels of those women who continue minipill use for 
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more than 2 and up to 5 years. These data will provide 
additional information on whether or not long-term (2 
to 5 years) use of minipills is associated with any change 


- j > i r " 


in either the blood pressure level or the incidence of 
blood pressure elevation. 
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Symposium on Approaches to the Birth Experience for the 1980's 

A two-day Symposium on Approaches to the Birth Experience for the 1980's will be 
held at the Sheraton Centre Hotel in New York, New York, March 13-14, 1980. The 
symposium program will be presented by the Nurses Study Group of the March of Dimes 
Birth Defects Foundation (formerly The National Foundation—March of Dimes). 

For further information, please contact: March of Dimes Birth Defects Foundation, 


622 Third Ave., New York, New York 10017. 





Vasoactive intestinal polypeptide nerves in the human 
female genital tract 
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VIP, a recently recognized neuropeptide, has been demonstrated by immunohistochemistry in 
nerves of the human female genital organs. Such nerves were most numerous in the isthmic part of 
the fallopian tube and in the cervix. They were found in smooth muscles, around blood vessels, and 
beneath the epithelium. Immunoreactive VIP nerve cell bodies were found in paracervical tissue, 
suggesting a local origin of genital VIP nerves. Besides the well-known adrenergic and cholinergic 
nerves, peptidergic nerves may constitute a new component in the autonomic nervous system. (AM. J. 


OBSTET. GYNECOL. 136:349, 1980.) 


VASOACTIVE intestinal polypeptide (VIP) is one of a 
number of recently recognized neuropeptides with 
ubiquitous occurrence in the body. Others are sub- 
stance P, somatostatin, and enkephalin. They have all 
been demonstrated in the brain as well as in nerves of 
peripheral organs. In the periphery the peptide- 
containing nerves probably belong to the autonomic 
nervous system although they seem to be distinct from 
adrenergic and cholinergic nerves. The peptidergic 
nerves form a prominent part of the intramural neu- 
ron system in the gut. From the fact that the recognized 
neuropeptides have a number of biologic actions it is 
tempting to assume that they function as transmitters 
Admittedly, the evidence for this is still incomplete. 


VIP nerves occur in the male and the female genito- 
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urinary tract of several mammals.” ? In the present 
report we describe the regional distribution of VIP 
nerves in the human female genital tract, information 
which has previously not been accessible. 


Material and methods 

Tissue specimens from various parts of the genital 
tract were obtained from 20 women undergoing 
hysterosalpingo-oophorectomy because of adenomyo- 
sis, menometrorrhagia, and/or myoma. Material from 
seven human fetuses was obtained at legal abortions 
performed by hysterotomy at 18 to 23 weeks’ preg- 
nancy. Immediately after the organs had been excised 
small tissue pieces were taken from the ovaries, the 


ampulla, and isthmus of the fallopian tube and the 
. fundus, corpus, and cervix of the uterus. The tissue 


pieces were frozen in a mixture of propane and pro- 
pylene at the temperature of liquid nitrogen and freeze 
dried. They were then exposed to diethylpyrocarbo- 
nate vapor for 3 hours at 55° C* and embedded in 
paraffin in vacuo. Sections were cut at 5 jum, de- 
paraffinized, and processed for immunofluorescence? 
or immunoperoxidase staining, with a previously 
characterized anti-VIP serum (No. 5603; generously 
supplied by Drs. J. Fahrenkrug and O. Schaffalitzky de 
Muckadell, Bispebjerg Hospital, Copenhagen, Den- 
mark). At least 30 sections from each specimen (two to 
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Fig. 1. Schematic outline of distribution and relative fre- 
quency of VIP-containing nerve fibers in human female geni- 
tal tract. Density of stippling relates to the frequency of nerve 


fibers. 





Fig. 2. Immunofluorescent VIP nerve terminals running 
along smooth muscle bundles in the cervix. (x 300.) 


three from each location and woman) were examined 
microscopically. Immunofluorescence was examined in 
a Leitz epiillumination fluorescence microscope with 
standard filter setting No. 3. Immunoperoxidase stain- 
ing was examined in a standard light microscope. The 
frequency of nerves was evaluated subjectively. For 
controls in the immunohistochemical procedure we 
used antiserum inactivated by the addition of excess 
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Fig. 3. Immunofluorescent VIP nerve terminals (arrows) im- 
mediately beneath the vaginal epithelium (ep). (x 300.) 





Fig. 4. Clusters of nerve cell bodies at the uterovaginal junc- 
tion, some of which display a weak to moderate VIP immu- 
* noreactivity. (Immunoperoxidase staining; x 300.) 
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antigen (30 nmol of pure porcine VIP per milliliter of 
diluted antiserum). Staining was regarded as specific 
only if it failed to appear in the controls. For simplicity, 
VIP immunoreactivity is referred to as VIP. 


Results 


For a schematic survey of the regional distribution of 
VIP nerves in the female genital tract, see Fig. 1. 

In the endocervix there was a moderate to rich num- 
ber of VIP nerves, mostly terminals, but more coarse 
nerve trunks were also found. They were seen to sur- 
round small blood vessels and to run along the bundles 
of smooth muscles cells (Fig. 2), sometimes forming a 
fiber network. In addition, some terminals were seen 
parallel to the cervical glands ending beneath the sur- 
face epithelium. The density of innervation appeared 
greater in the endocervix than in the exocervix and 
vaginal fornices, where scattered terminals were found 
in the smooth muscle layer and in a subepithelial posi- 
tion (Fig. 3). In the isthmus region of the cervix a small 
to moderate number of VIP nerves was found in the 
smooth muscle close to the endometrium; deeper in 
the myometrium there was a gradual decrease in the 
nerve supply. In the corpus part of the uterus only few 
scattered VIP nerves were observed in the smooth 
muscle. 

No VIP nerves were found in the ovary. In the fal- 
lopian tube a moderate to large number of VIP termi- 
nals were observed in the isthmic part, predominantly 
localized beneath the epithelium. The nerve supply was 
somewhat greater in the lamina propria of the mucosa 
than in the smooth muscle layer. In the other parts of 
the tube only few scattered VIP terminals were ob- 
served in the smooth muscle. 
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In the fetuses immunoreactive VIP was localized ex- 
clusively in nerve cell bodies occurring in clusters in the 


paracervical tissue. The cell bodies displayed weak to 
moderate VIP immunoreactivity (Fig. 4). 


Comment 


The peripheral autonimic nervous system classically 
consists of adrenergic and cholinergic nerves. Recent 
years have witnessed the demonstration of peripheral 
(and central) nerves, with characteristic distribution 
and properties and containing polypeptides (substance 
P, VIP, somatostatin, or enkephalin) as presumed neu- 


rotransmitters. The distribution of VIP and substance 


P nerves have been described in the genitourinary tract 
of various species” ? but until now not in human sub- 
jects. VIP is known to have powerful biologic actions, 
among them smooth muscle relaxant and vasodilatory 
effects. — 

The intramural distribution of VIP nerves in the 
smooth muscle, around small blood vessels, and be- 
neath epithelia in the human female genital tract sug- 
gests that the VIP nerves may participate in the regula- 
tion of smooth muscle activity, local blood flow, and 
epithelial functions. 

The presence of VIP immunoreactive nerve cell 
bodies in the paracervical ganglia suggests that utero- 
vaginal VIP nerves may have a local origin. This view is 
supported by denervation experiments in the cat which 
have shown that the VIP nerves in the female genital 
tract originate from the paracervical ganglia.’ The ab- 
sence of VIP nerves in the fetal target organs suggests a 
fairly slow development of the VIP nerve system. 
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The establishment and morphologic characterization 
of finite cell lines from normal human endometrium 
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Twenty-nine samples of normal human endometrium have been initiated in tissue culture. Twenty 
cultures (69%) demonstrated sufficient growth in vitro to allow establishment of finite cell lines. 
Morphologic characterization by means of conventional light microscopy as well as scanning and 
transmission electron microscopy was performed. Differences between stromal and epithelial cell 
lines indicated several similarities with in vivo observations. Ultrastructural studies of stromal cell 
lines revealed cells virtually devoid of microvilli and exhibiting poorly specialized cell junctions. 
Epithelial cell lines were characterized by numerous microvilli and highly specialized "junctional 
complexes" typical of glandular epithelium. Cytogenetic analysis utilizing a variety of banding 
techniques revealed no karyotypic alterations through several subpassages. Our observations 
suggest that simple explant tissue culture of human endometrium can be manipulated in order to 
achieve separation of stromal from epithelial elements, allowing critical examination of each. (AM. J. 


OBSTET. GYNECOL. 136:352, 1980.) 


IN VITRO OBSERVATIONS of human endometrium 
have been derived until recently from intact pieces of 
tissue studied by means of organ culture.'~® Reports of 
endometrium in monolayer tissue culture have pri- 
marily been derived from rodent rather than human 
endometrium.” * Only three established cell lines de- 
rived from human endometrial carcinomas have been 
reported. Two of these lines originated from endome- 
trial adenocarcinomas” ? and the remaining line origi- 
nated from an endometrial adenoacanthoma.!! Be- 
cause of the disadvantages inherent in organ culture 
(maximum survival of 10 days), and with the neoplastic 
and transformed nature of established cell lines, the 
availability of short-term or "finite" cell lines of human 
endometrium provides an advantageous means to 
study this tissue. However, despite the accessibility of 
human endometrium to cytologic and histologic sam- 
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pling, there remains a paucity of available studies on 
monolayer cultures originating from normal human 
endometrium. | 

This report describes the application of monolayer 
tissue culture in the isolation and characterization of 
normal endometrial cells. Growth of the cells in vitro, 
their morphology, karyology, and factors affecting - 
their growth will be presented. 


Materials and methods 


Patient studies. Endometrial samples were obtained 
at the time of hysterectomy or biopsy with simulta- 
neous histopathologic studies performed. Histologi- 
cally normal endometrial samples were selected for this 
study and all patients had ovarian cyclical function. 

Tissue procurement. Up to several hours following 
the surgical removal of the desired specimen, access to 
the endometrium was gained by opening into the 
cavum of the fundus with a sterile scalpel. Samples 
were then removed by gently scraping the mucosal sur- 
face with a second sterile scalpel. Samples were imme- 
diately placed into collection medium containing Hams 
F-12 with glutamine (GIBCO), enriched with 20% fetal 
bovine serum, 200 U/ml of penicillin-streptomycin, 
and 40 ug/ml of insulin. 

Establishment of cultures. lissue fragments were 
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first placed into 100 by 20 mm plastic Petri dishes (Fal- 
con), and washed twice in Puck's Saline A to remove 
blood and secretion. The tissue was then minced with 
scalpels into 2 to 3 mm fragments, placed into sterile 
Falcon T-25 flasks, and allowed to adhere for 30 to 45 
minutes. At this time culture medium was added, con- 
sisting of Hams F-12 with glutamine (GIBCO), en- 
riched with 20% fetal bovine serum, 100 U/ml of 
penicillin-streptomycin, and 40 ug/ml of insulin. 

Maintenance and subpassage. At the end of 1 week 
in culture, primary cell lines were fed twice weekly with 
3.0 ml of fresh culture medium. After reaching conflu- 
ency, cell lines were subpassaged with 1X trypsin- 
EDTA, or pronase digestion. 

Scanning electron microscopy. Selected monolayer 
cultures of normal endometrium were grown on glass 
coverslips until confluent. Culture medium was then 
removed, and cells were washed twice with Puck’s Sa- 
line A. Cells were then fixed for 1 hour at 37° C with 
3% glutaraldehyde made up in 0.1M phosphate buffer 
(pH 7.4). Following fixation, cells were washed three 
times with 0.1M phosphate buffer containing sucrose 
and postfixed in 196 osmium tetroxide (made up in 
0.1M phosphate buffer) for 1 hour. The cells were then 
dehydrated through a graded series of ethanol and 
critical-point dried from liquid CO; with a Pelco model 
*H" critical-point dryer. Finally, cells were coated with 
200 À of gold/palladium with a Technics Hummer I 
DC Sputterer and examined with an ETEC Autoscan 
Scanning Electron Microscope. 

Transmission electron microscopy. The ultrastruc- 
tural analysis of tissue culture specimens was routinely 
performed after processing cells according to the fol- 
lowing procedure. An equal volume of 356 glutaralde- 
hyde, made up in 0.1 M phosphate buffer (pH 7.4) and 
kept at room temperature, was added to the culture 
medium containing endometrial cells growing in 
monolayer. After 1 hour of fixation with 1.5% gluta- 
raldehyde, the monolayer was gently scraped from the 
bottom of the culture dish with a rubber policeman. 
The contents were added to conical centrifuge tubes 
and spun in a GLC-1 swinging bucket table-top cen- 
trifuge at 2,500 rpm for 10 minutes. The supernatant 
fluid was removed, the resulting pellet was fixed in cold 
3% glutaraldehyde for 2 hours, and then 0.1M phos- 
phate buffer containing sucrose was added to the pel- 
let. The tissue was then postfixed in 1% osmium tetrox- 
ide (made up in 0.1M phosphate buffer) for 1% hours, 
dehydrated through a graded series of ethanol, and 
embedded in Spurr’s” low-viscosity epoxy. Ultra-thin 
sections were cut on an MT?2-B ultramicrotome, 
stained with uranyl acetate and lead citrate, and exam- 
ined with a Hitachi HU-12 electron microscope. 
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Table I. Culture success rate compared to 
endometrial phase 


Phase [Growth | Nogrowth | O6 success 
3 


Proliferative 8 73 
Secretory 12 6 67 
Total 20 9 69 





The above technique is a simple and reproducible 
procedure for the routine examination of endometrial 
tissue culture cells. The cells are well preserved since 
they are fixed in situ and only slightly fragmented as 
the degree of fixation prior to scraping the cells was 
kept to a minimum. In addition, many cells could be 
examined at one time under the electron microscope. 

Alternative preparatory techniques which were less 
satisfactory included: (1) initial fixation of the mono- 
layer in situ with 3% glutaraldehyde, (2) scraping and 
pelleting the monolayer with subsequent fixation, and 
(3) in situ fixation, dehydration, and plastic embed- 
ment with subsequent sandwiching of two monolayers 
into one block.? These preparations are not recom- 
mended for the following reasons: procedure (1) re- 
sults in excessive fragmentation of cells, procedure (2) 
damaged cells, resulting in low percentage of viable 
cells for examination, and in procedure (3) the hard- 
ened Spurr’s epoxy is extremely difficult to remove 
from the plastic culture dish. In addition, very few cells 
are included in one tissue section for ultrastructural 
examination. 

Cytogenetic analysis. Monolayer cultures were in- 
cubated at 37° C for 4 hours in 2.5 ml of Hams medium 
F-12 containing 0.1 4M colchicine. Cultures were 
washed with Puck’s Saline A, and treated for 5 minutes 
with 3 ml of 1X trypsin-EDTA (GIBCO). Cell suspen- 
sions were then added to 5 ml of fresh medium en- 
riched with 20% fetal bovine serum to neutralize the 
proteolytic action. The suspensions were then cen- 
trifuged for 5 minutes at 1,250 rpm, the supernate was 
removed, and the pelleted cells were resuspended in 
0.075M KCI prewarmed to 37° C for 10 minutes. After 
recentrifugation for 5 minutes, the supernate was dis- 
carded. Then 5 ml of fresh, cold fixative (3: 1 absolute 
methanol to glacial acetic acid) were added, and the 
suspension was agitated with a vortex. Cultures were 
then washed twice more with fixative and stored at 
oS. 

Slides were prepared by placing 2 to 3 drops of the 
cell suspension onto precleaned slides that had been 
dipped in 50% acetic acid. A sharp burst of air was then 
delivered to each slide to further disperse the cells, and 
slides were then air-dried for a minimum of 48 hours. 
Metaphase spreads were then stained for 5 minutes 
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Fig. 1. A and B, Phase photomicrographs of monolayer cultures with epithelial (right) and stromal 
cells (left) occurring simultaneously in culture. (4, x100; B, x200; subpassage 1.) C, Phase 
photomicrograph of endometrial stromal cells in monolayer culture. Note the fibroblastic appear- 
ance with indistinct nuclei and nucleoli and flattened stellate morphology. (x 100; subpassage 6.) D, 
Phase photomicrograph of endometrial epithelial cells grown in monolayer culture. Note the whorl- 
ing pattern of growth, distinct nuclei and nucleoli, and prominent cytoplasmic processes. (x 100; 


subpassage 1.) 


with 3% Giemsa (Gurr's R-66) or banded by G-'*, C-'5, 
or NOR-"* chromosome-staining techniques. | 


Results 


General culture characteristics. Cellular outgrowth 
from tissue fragments was generally observed within 4 
days following culture initiation. In our experience en- 
dometrium from either the proliferative or secretory 
phase of the menstrual cycle provided satisfactory cel- 
lular growth in vitro (Table I). At the end of 1 week 
colonies with either of two distinctive morphologic pat- 
terns were observed with phase microscopy (Fig. 1). 
Epithelial colonies contained large curled cells with 


large nuclei, prominent nucleoli, and often exhibited 


long cytoplasmic processes. Stromal colonies contained 
cells with small nuclei and indistinct nucleoli, and ex- 
hibited flattened stellate configurations common to 
mesenchymal elements in vitro. 


Although cultures of stromal origin were easily sub- 
cultured for periods of up to 5 months, epithelial 
culture growth was more variable. However, in rare 
instances cell lines with epithelial morphology deter- 
mined by both light and electron microscopy have been 
isolated and subpassed up to four times, with viable 
cells persisting up to 4 months. Separation of stromal 
from epithelial colonies was performed by preferential 
trypsinization (stromal elements rapidly disassociating 
from the substratum), or utilization of cloning cham- 
bers.'* If epithelial and stromal colonies were allowed 
to remain in proximity, stromal elements circum- 
scribed and eventually replaced epithelial colonies. 

Scanning electron microscopy. | 

Stromal cells. Stromal cells were essentially devoid of 
surface microvilli, although their presence was ob- 
served on an occasional cell (Fig. 2, A). Additionally, 
stromal cells were shown to be stellate, flattened, and 
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Fig. 2. A, Scanning electron micrograph of normal endometrial stromal cells grown in monolayer 
tissue culture. The surface of these cells is almost entirely devoid of microvilli. Also, cells are arrayed 
in parallel arrays with flattened angular appearance. (x 1,250; subpassage 4.) B, Scanning electron 
micrograph of normal endometrial epithelial cells in monolayer culture. The surfaces of these cells 
show prominent microvilli on most cells easily recognized by SEM. Cells maintain a primarily ovoid 
appearance with distinct cytoplasmic boundries. (X 1,250; subpassage 2.) 
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Fig. 3. A, Low-power electron micrograph of normal stromal cells grown in tissue culture. The 
surface of the cells is mostly smooth with no microvilli present. Profiles of rough-surfaced en- 
doplasmic reticulum, bundles of filaments with focal densities, and ribosomes are prominent features 
of the cytoplasm. (Uranyl acetate, lead citrate; x 16,300; subpassage 9.) B, Low-power electron 
micrograph of stromal cells from biopsied normal endometrium. The surface of the cells is generally 
smooth with some surface irregularities but no microvilli. No basal lamina is observed surrounding 
these cells. A few profiles of rough-surfaced endoplasmic reticulum and numerous ribosomes are 
present in the cytoplasm. The stromal cells are embedded in an extracellular matrix rich in collagen 
fibers (Co). (Uranyl acetate, lead citrate; x 16,300.) 
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Fig. 4. A, High-power electron micrograph of typical cell junctions found between stromal cells in 
tissue culture. These cell junctions (arrow) are characterized by an increase in density of opposing 
cell membranes, the appearance of electron-dense material at the cytoplasmic aspect of opposing cell 
membranes, and the occasional appearance of some material in the intercellular gap. Mitochondria, 
profiles of rough-surfaced endoplasmic reticulum, ribosomes, filaments with focal densities, and 
glycogen particles (G) are present in the cytoplasm. (Uranyl acetate, lead citrate; X 64,000; subpas- 
sage 9.) B, High-power electron micrograph of a typical cell junction observed between stromal cells 
from biopsied normal endometrium. The junctions found between these cells are similar to stromal 
cells grown in vitro (see above). Profiles of rough-surfaced endoplasmic reticulum, ribosomes, and 
filaments are present in the cytoplasm. (Uranyl acetate, lead citrate; x64,000.) 
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Fig. 5. 4, Low-power electron micrograph of normal epithelial cells grown in tissue culture. One 
surface of the cells is covered with microvilli. The opposite surface of the cell is relatively smooth with 
abundant cytoplasmic filaments subjacent to the plasma membrane. Numerous mitochondria, 
profiles of rough-surfaced endoplasmic reticulum, and ribosomes are present. (Uranyl acetate, lead 
citrate; X 16,300; subpassage 1.) B, Low-power electron micrograph of epithelial cells from biopsied 
normal epithelium. The surfaces of the epithelial cells which border the lumen have numerous 
microvilli (arrow). Many mitochondria, profiles of rough endoplasmic reticulum, ribosomes, dense 


granules, lipid droplets, and filaments are present in the cytoplasm. (Uranyl acetate, lead citrate; 
x 16,300.) e 
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Fig. 6. A, High-power electron micrograph of a “junctional complex” found between epithelial cells 
in tissue culture. Arrow points to the macula adherens portion. (Uranyl acetate, lead citrate; 
x 64,000; subpassage 1.) B, High-power electron micrograph of a “junctional complex” observed 
between epithelial cells from biopsied normal endometrium. The zonula occludens, zonula adher- 
ens, and macula adherens are the three types of cell junctions which make up the “junctional 
complex." (Uranyl acetate, lead citrate; x64,0004 
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Fig. 7. Graphic representation of the effects of exogenously added ovarian steroid hormones on the 
DNA synthesis of finite endometrial cell lines, measured by H*-thymidine incorporation. 4, Proges- 
terone at 1075M inhibits incorporation of H?-thymidine in epithelial cell lines. B, Estrogen at 107M 
stimulates H?-thymidine incorporation in stromal cell lines. 


exhibited growth in parallel arrays characteristic of 


mesenchymal elements in vitro. 

Epithelial cells. Epithelial cells demonstrated promi- 
nent surface microvilli on almost every cell (Fig. 2, B). 
Also, cells appeared round to oval in shape, arrayed in 
a whorling or cobblestone pattern similar to that ob- 
served by phase microscopy. 

Transmission electron microscopy. | 

Stromal cells. 'The surface of the tissue culture cells 
was virtually devoid of microvilli (Fig. 3, 4), although a 
few could be found after examining many cells. This is 
consistent with stromal cells observed in vivo (Fig. 3, B). 
The type of cell junction observed between stromal 
cells in tissue culture was very undifferentiated (Fig. 4, 
A). These cell junctions were characterized by an in- 
crease in density of opposing cell membranes, the ap- 
pearance of electron-dense material at the cytoplasmic 
aspect of opposing cell membranes, and the occasional 
appearance of some material in the intercellular gap. 


This type of junction is consistent with the type of 


. junction seen between stromal cells in vivo (Fig. 4, B). 


Glycogen particles were occasionally observed in the 
cytoplasm of stromal cells in vitro. No basal lamina was 
noted to surround the stromal cells in vitro or in vivo. 
Epithelial cells. The surface of the tissue culture cells 
was covered with numerous microvilli (Fig. 5, 4). The 
microvilli were usually restricted to one side of the cel- 
lular profile. The other side of the cellular profile had a 
smooth contour with numerous cytoplasmic microfila- 
ments subjacent to the plasma membrane. From obser- 
vations made on cells prepared by the sandwich tech- 
nique, the side containing the microfilaments represents 
that part of the cell surface which is attached to the 
substratum. Well-developed cell junctions were ob- 
served between the tissue culture cells. These consisted 
of a zonula occludens (tight junction), a zonula adher- 
ens (intermediate junction), and a macula adherens 


* (desmosome) which together comprise the “junctional 
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complex” typical of glandular epithelium (Fig. 6, 4). 
The “junctional complex” of the cells in vitro repre- 
sented a miniature version of the “junctional complex” 
observed in vivo (Fig. 6, B). The length of the former 
was approximately one third the length of the latter. 

Glycogen particles were occasionally observed in the 
cytoplasm of epithelial cells in vitro but were not a con- 
sistent feature. No perinuclear filaments were ob- 
served. A basal lamina was present on the epithelial cell 
surface bordering the interstitium in vivo. No basal 
lamina was noted surrounding the epithelial cells in 
vitro. 

Cytogenetic analysis. Based upon the chromosome 
analysis of approximately 800 cells from six cases, in- 
cluding exact counts from 303 metaphases, and karo- 
typic analysis of 36 cells, short-term monolayer cultures 
of normal human endometrium were shown to main- 
tain a diploid chromosome constitution in vitro. Results 
from G-, C-, and NOR banding of chromosomes from 
epithelial or stromal cultures displayed modal counts of 
46 with minimal numerical deviation. No specific 
karyotypic change was noted in any culture. 


Comment 


Our experience with monolayer cultures of normal 
human endometrium is similar to the recent reports of 
Liszczak'* and Kirk? and their co-workers. However, 
there are some important differences. Both of these 
studies were performed on a relatively small number of 
endometrial samples in which culture initiation was 
preceded by enzyme pretreatment. Our study analyzed 
20 finite cell lines derived from endometrial explants. 
Also, in both previous studies longevity of cultures with 
epithelial morphology was extremely limited in dura- 
tion. In neither study was subpassage of epithelial lines 
performed. Our experience has demonstrated that oc- 
casional finite cell lines with epithelial morphology (de- 
termined by both light and electron microscopy) can be 
isolated and subpassaged. Kirk and associates? corre- 
lated the cessation of epithelial cell division and the 
development of long cytoplasmic processes with cellu- 
lar degeneration. However, in our studies cellular divi- 
sion has persisted for up to four subpassages, and long 
cytoplasmic processes have remained a component of 


epithelial lines, for up to 4 months in vitro. Perhaps the - 


extremely limited duration of most endometrial epi- 
thelial cell lines is a function of cellular differentiation 
rather than degeneration. With our methods epithelial 
cells retained viable epithelial morphology for up to 2 
months following the cessation of cellular division. As 
recently reported by Bell and associates,” the cessation 
of cellular division in vitro is not necessarily correlated 
with cellular morbidity. Those endometrial samples 
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which displayed significant epithelial growth before the 
cessation of division may have represented a select 
population of epithelial cells remaining committed to 
cellular division until driven into differentiation in our 
culturing conditions. Additionally, the studies of Kirk 
and associates, and Liszczak and associates suggest that 
proliferative phase endometrium is more satisfactory 
in either selection for epithelium or plating efficacy. 
Our experience indicates that secretory phase endome- 
trium is often equally satisfactory. 

Ultrastructural analysis revealed similar characteris- 
tics between in vivo and in vitro endometria identifying 
both the epithelial and stromal components. In vitro, 
specialized “junctional complexes” characterize a glan- 
dular-type epithelium (zonula occludens, zonula ad- 
herens, and macula adherens), although the complexes 
are smaller in vitro than in vivo. In contrast, stromal 
cells in vitro contain very undifferentiated cell junc- 
tions. These cell junctions most closely resemble a 
zonula adherens, although we cannot say they are 
equivalent.”! Observations made by scanning EM (epi- 
thelium with numerous microvilli, stroma with rare mi- 
crovilli), however, represent a simpler and more con- 
venient method for cell-type characterization. Since 
our TEM findings have allowed us to equate the pres- 
ence of numerous microvilli with true epithelial cells, 
we intend to utilize the scanning EM method to moni- 
tor cell type isolation in our continuing studies. The 
ultrastructural observations of our report are in agree- 
ment with the observations of Liszczak and associates 
and Kirk and associates. 

Cytogenetically, our results are in excellent agree- 
ment with previously published reports studying en- 
dometrial monolayer cultures.??: ?? In these studies, 62 
cases were studied with approximately 9,000 meta- 
phase cells observed. In each case endometrial cultures 
were shown to maintain a normal diploid constitution 
up to 172 days in primary culture. Although no at- 
tempt was made in these studies to identify cell type, 
the weight of evidence in these reports, as well as our 
own, suggest that finite cell lines of endometrial origin 
maintain a diploid karyotype for several subpassages in 
vitro. 

Although our experience in hormonal manipulation 
of endometrial tissue culture is limited, it contrasts with 
a previous study. Kirk and associates demonstrated a 
stromal cellular replicative effect from 107*M proges- 
terone, but no significant effect from 107*M estradiol. 
These concentrations of steroids were not consistent in 
effect upon epithelial cultures. In our experiments 
progesterone at 10M produced significant suppres- 
sion of DNA synthesis in epithelial cell lines (Fig. 7, A). 
Estrogen experiments with stromal cultures demon- 
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strated no effect upon DNA synthesis at 10-*M 
(physiologic level), but enhancement at 107M and 
suppression at 10^?M (Fig. 7, B). Despite Kirk's conclu- 
sion, our results confirm the functional integrity of 
both cultural cell types in finite in vitro conditions. 

In conclusion, our experience indicates that normal 
human endometrium can be readily established in vitro 
as finite cell lines in which epithelium and stromal 
components can be separated and studied. The selec- 
tion of predominant cell type may be inherent or ma- 
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nipulated by preferential trypsinization or the use of 
cloning chambers. Monolayer morphology is a useful 
criterion for cell type identification, and SEM can be a 
valuable monitor for confirmation. Functional and 
cytogenetic integrity is maintained in vitro in these 
finite cell lines. This technical model offers great prom- 
ise as a system for the study of cellular kinetics and the 
effects of trophic hormonal manipulation upon endo- 
metrial target tissue. 
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CLINICAL 
BIOSTATISTICS: 


here's why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 
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New U.S. study demonstrate 
spermicidal potential 


of ENCARE 


Artist's model of female reproductive syste 





: _ Invivo evaluation with careful 
attention to methodologic detail 


In a study of 16 women, each under- 
going a series of 20 tests, ENCARE® 
was shown to have a high overall rate 
of spermicidal effectiveness at vary- 
ing time intervals following insertion. 
Coital activity was simulated with the 
x aid of a dildo, thus duplicating 
effects of vaginal expansion and dis- 
persal of contraceptive material 
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Tests in which all sperm immotile 
Note:These numbers represent spermicidal activity 
only and are not to be compared with ratings ob- 
tained from use-effectiveness studies. Spermicidal 
— activity of ENCARE was diminished when coitus was 
simulated in the female superior position and signifi- 


cantly diminished at time intervals outside the usage ° 


instructions (after 60 minutes). Therefore, the impor- 
tance of reading and following directions carefully 
should be emphasized. 


which occur during intercourse. 
Semen specimens were injected intra- 
vaginally; and for each test, three 
vaginal aspirates were obtained to 
evaluate sperm motility. Any test 
which revealed sperm having any 
degree of motility was considered a 
failure. 


*Masters, WH.. et al.: In vivo evaluation of an effervescent intravaginal 
contraceptive insert by simulated coital activity, Fertil. and Steril., Aug. 1979 


Simplified safety 

Uncomplicated by hormonal problems or significant 
risks of uterine-rejection, perforation, or excessive 
bleeding. 


Simplified effectiveness 


Each ENCARE vaginal insert contains nonoxynol 9 in a 
premeasured, foaming suppository to encourage 
patient compliance. 


Simplified application 

Not messy, and requires no unwieldy apparatus 10 
wash after use. (It is essential to insert ENCARE ten 
minutes before intercourse, and to follow 

product instructions.) 


Precautions 


For patients in whom pregnancy is contraindicated, the 
contraceptive program should be individualized by 
the physician. As ENCARE effervesces there may be a 
sensation of warmth: this should not be cause for con- 
cern. Allergic reactions and/or irritation have been 
reported by some users of all nonoxynol 9 containing 
products, including ENCARE. If this occurs, product use 
should be discontinued. 
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Relevance of correlates of infant deaths for significant 
morbidity at 1 year of age 


SAM SHAPIRO, B.S. 

MARIE C. McCORMICK. M.D., Sc.D. 
BARBARA H. STARFIELD, M.D. 
JEFFREY P. KRISCHER, Pu.D. 
DEAN BROSS, PH.D. 

Baltimore, Maryland 


This paper examines the issue of whether or not factors identified as risks for death in the first year 
of life also serve as risks for morbidity in surviving infants through data collected on 390,425 live 
births, 5,084 infant deaths, and 4,327 surviving 1-year-oid children among singleton births in eight 
geographically defined regions in the United States. Factors which presented risks for neonatal 
death, such as advanced maternal age and maiernal history of prior fetal loss, proved to present 
risks for congenital anomalies/severe developmental delay, whereas factors heavily influenced by 
environmental conditions, such as young maternal age and lower maternal educational attainment, 
were associated with higher postneonatal mortality rates and other significant illness, among both 
low-birth-weight and normal-birth-weight infants. The association of delivery by cesarean section 
with death and morbidity was also explored. (AM. J. OBSTET. GYNECOL. 136:363, 1980.) 


From the Health Services Research and Development THE CONCEPT of a continuum of reproductive loss 
Center, The Johns Hopkins Medical Institutions, and the and infant morbidity has been with us for many years. 
Division of Health Care Organization of the Schooi of sioe : ae i i 

Hygiene and Public Health, The Johns Hopkins Implicit in this concept is the likelihood that biclogic, 
University. environmental, and medical care variables implicated 
Supported by a grant from the Robert Wood Johnson in death may exert an important influence on morbid- 
Foundation. ity among surviving infants. We still have a long way to 
Approved by the Committee on Human Volunteers, The go in identifying factors that have high sensitivity and 
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Based on material presented at the Annual Meeting of the 


specificity for death.’ But what we do know holds a 
prominent position in the efforts to maintain and, if 


American Public Health Association, October 16, 1978, ponies apen cn sd rcd 
in Los Angeles, California. . fant mortality rates? Our knowledge about risks for 
Received for publication February 14, 1979. serious morbidity in infancy lags substantially behind 


the situation for death, but it ts reasonable to postulate 
a relationship between circumstances that elevate mor- 
tality rates and those that contribute to increased mor- 
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Table I. Categorization of infant death 
and morbidity 


I. Death and morbidity primarily affected by prenatal and 
intrapartum factors: 
Neonatal death (deaths under 28 days) 
Delay/congenital anomalies among surviving infants: 
Severe developmental delay in gross motor activities 
(corresponding to a developmental quotient of less 
than 703, or 
Congenital anomalies varying from those severely im- 
pairing ck ild's function to those moderately or min- 
imally limiting function* 
II. Death and morbidity primarily affected by. environmental 
factors present after hospital discharge: 
Postneonatal death (deaths 28 days to 11 months) 
Significant illness among surviving infants with no de- 
lay/congenital anomalies: 
Illness resulting in hospitalizazion, - 
Ulness persisting 30 days or more, or 
Condition under prolonged medical care 


*Severity of congenital anomalies was categorized by a 
panel of pediatricians. 


Robert Wood Johnson Foundation that is designed to 
accelerate the regionalization of perinatal care for 
high-risk pregnancies.’ Eight perinatal centers* started 
to receive funds late in 1975 to assist their development 
of regionalized networks covering geographically de- 
fined populations characterized by a wide spectrum of 
ethnic, socioeconomic, and geographic variables and 
medical care environments. In the aggregate, these 
regions include about 6% of the births in the United 
States; their infant mortality rate in 1975, 15.5/1,000, 
was slightly below the United States figure—16.1/ 
1,000. 


The evaluation program includes mortality and : 


morbidity outcome measures. Specifically, the objec- 
tives are (1) to determine the effect of the network 
programs on adverse pregnancy outcome as mani- 
fested by fetal deaths, early and late infant loss, and low 
birth weight or shortened gestation by comparisons of 
changes in trends (1968 to 1979 in most areas) between 
the eight network areas and other geographically 
defined areas, and (2) to determine whether or not 
decreases in deaths in the demonstration areas are ac- 
companied by increases in significant morbidity, devel- 
opmental defects, and/or congenital malformations 
among infants surviving the first year of life. Relation- 
ships between the processes of perinatal care and peri- 


*These eight regions are: State of Arizona; 15 counties 
around Syracuse, New York; upper west side of Manhattan 
(Central Harlem, Washington Heights, Riverside, New York); 
Dallas County; Cleveland and surrounding Cuyahoga Coun- 
ty; three regions in Los Angeles County (the Southeastern 
Region, Central Region and ‘San Gabriel Valley, and the 
Coastal Region). 
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natal outcome are also to be assessed. This paper draws 
upon information collected for the demonstration 
areas for periods before regionalization was well un- 
der way. 


Source of information and variables 
considered l 


Measures of deaths and prematurity were derived 
from data on reproduced computer tapes for live 
births, matched birth and infant death, and fetal deaths 
obtained from state and local health departments. In 
order to reflect recent events close to regionalization, 
the analysis involves births in 1974 and 1975 and sub- 
sequent deaths among these births. 

Morbidity data for infants surviving to 1 year of age* 
were obtained through a household survey of a ran- 
dom sample of infants born during a 6 month period in 
1976.¢ A differential sampling ratio was applied in 
order to obtair. large numbers of low-birth-weight in- 
fants. The survey instrument consisted of two parts: (1) 
an interview with the mother to obtain sociodemo- 
graphic data, information on the child's illness, hospi- 
talization, malformation, participation in special fol- 
low-up programs, usual source of care, and health care 
received; (2) observations on the child that include an 
austere group of gross motor, fine motor, and adaptive 
items derived primarily from the Bayley and Denver 
Developmental Screening Inventory. The observations 
also include body length and maximum head circum- 
ference for assessment of physical growth, and obser- 
vations on vision and hearing. 

The number of infants visited totaled 4,989; 3,179 
infants with birth weights of 2,500. gm or less, and 
1,777 infants weighing over 2,500 gm at birth (33 in- 
fants were of unknown birth weight). This represents a 
completion rate of 60% of the infants in the sample 
known to have survived and a response rate of 80%. 
The latter excludes families known to have moved a 
considerable distance from the program regions and 
families with whom contact could not be arranged in 
the interval during which the infant was eligible for the 
survey. The data on morbidity have been weighted to 
account for the regional and birth weight differences in 


*Because of the developmental observations, the time pe- 
riod during which the infant and family might be visited was 
restricted to 8 weeks. For term infants with gestational ages 
over 37 weeks or greater, this corresponded to 11.5 to 13.5 
months of age. For the remaining infants, an adjustment for 
the duration of gestation was made so that the 8 week period 
was calculated to be 11.5 to 18.5 months after the date upon 
which the infant wculd have come to term. The modal inter- 
val for all completions was 12 to 13 months. 

fIhis difference in the period 1974-1975 covered by 
the mortality data is not expected to affect the results cf the 
analysis. 
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Table II. Infant death and infant morbidity gradient by birth weight, single live births 








Deaths (per 1,000)": 


Neonatal 513.2 85.7 
Postneonatal 58.4 21.7 
Morbidity gradient (per 100)*: 
(Sample Ns)° (209) (501) 
Delay/congenital anomaly: | 41.8 27.6 
Severely impaired 14.8 5.1 
Moderate-minor congenital anomalies 27.5 22.5 
Significant illness’: 33.6 21.4 
Illnesses with hospitalization 26.2 12:7 
Prolonged illness 7.3 8.7 
Remainder": 38.8 56.8 


Birth weight (gm) 


<1,500 | 1,501-2,000 | 2,001-2,500 | =2.500 | >2,500 









Altribut- 
able" risk 


Relative! 
risk 


19.8 102.8 2.7 91 8975 66.4 
11.0 ^ 166 32 4.0 5.9 19.4 
(1,919) — (2,622) (1,755) (4,3977) » 
17.1 210 128 13.2 1.6 5.5 
3.4 4.6 1.6 1.7 
13.7 .164 112  1L5 
21.6 222 167 17.1 13 1.6 
13.0 . 137 69 7.8 
8.6 85 98 9.8 
652 ° 615 725 72.0 


? Vital statistics data for 1974-1975. Neonatal deaths per 1,000 live births, postneonatal deaths per 1,000 infants surviving neo- 


natal period. 


Morbidity gradient for infants born in 6 month period in be and alive at 1 year survey in 1977. Children classified into one 


category sequentially along gradient shown. 


"Number of completed visits. Percentage distributions are based on data adjusted for differential sampling ratios and variations 
in survey completion rates by region. Multipliers are an average 1.85 for birth weights 2,500 gm or less, 48.7 for birth weights over 
2,500 gm, 20.6 for total birth weights (cf. Appendix I for reweighted totals). 


“Calculated on an at-risk basis as the percentage of children with significant illness among those without delay/congenital 


anomaly. 


“Percentage of all surviving naona neither delay/congenital anomaly nor significant illness. 
‘Risk of unfavorable outcome in the group 2,500 gm or less relative to the group greater than 2,500 gm. 
“Percentage of total of those with unfavorable outcome attributed to being born weighing 2,500 gm or less at birth. 


sampling ratios and differentials in completion rates. 

Outcome (dependent) variables were defined to dif- 
ferentiate between (1) death and morbidity, which can 
be attributed primarily to prenatal and intrapartum 
factors, and (2) outcome affected primarily by en- 
vironmental factors, including medical care, present 
after discharge from hospital. A distinction between 
these two sets of factors is not always possible, but the 
intent here is to categorize the major effects of these 
types of events. The outcome variables are defined in 
Table I. 

The data in this paper are restricted to single births. 
The independent variables have been selected to reflect 
several of the characteristics demonstrated in the past 
to be related to pregnancy outcome. These include race 
of child, maternal age, maternal education, maternal 
history of prior fetal loss, and delivery by cesarean sec- 
tion. Birth weight is used as a major discriminating 
variable; the role of gestational age will be addressed in 
a later analysis. For comparability between death and 
morbidity, data on all the independent variables have 
been derived from the birth records (see Appendix I for 
frequencies). Areas for which a specific variable is not 
recorded (e.g., maternal educational attainment) are 
excluded from the corresponding tables (footnotes in- 
dicate the exclusions). 

A bivariate analytical approach is taken to seek out 


consistencies and inconsistencies in the relationships 
between specific variables and death and morbidity. 
Tests of statistical significance are applied to the mor- 
tality findings; for the morbidity outcomes, the em- 
phasis is on whether or not consistencies with death are 
evident. Preliminary results of a multivariate analysis 
support the observations made in this paper. The issue 
of measures of relative risks in distinction to directional 
differences that take into account covariables is being 
addressed in a subsequent paper utilizing multivariate 
analysis. l 

Potential biases which might affect the interpretation 
òf the morbidity data due to noncompletions were as- 
sessed through comparisons of the percentage distri- 
butions and completion rates for each category within 
the variables, based on information available on the 
birth record. The largest difference in completion rates 
was 7% (e.g., the completion rates for maternal educa- 
tion were: 65% for those with less than a high school 
education, 63% for high school graduates, and 70% for 
those with more than a high school education; Appen- 
dix If). For other variables, the differences in comple- 
tion rates were smaller. For all variables, the percent- 
age distributions for completions were very close to 
those of the total sample, and the effect of noncomple- 
tions in the survey on the findings is estimated to be 
minor. 
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Fig. 1. Neonatal and postneonatal deaths by birth weight, 
single live births, 1974-1975. 


Results 


Birth weight. Fig. 1 indicates that the well-known 
relationship between birth weight and death occurred 
in the regionalized networks. In the lowest weight 
group, 1,000 gm or less, more than three out of four of 
the infants died during the neonatal period. The mor- 
tality rate dropped sharply with increasing birth weight 
to reach a low level of about 2/1,000 at 3,000 to 3,500 
gm, and again increased among the very large babies 
(over 4,500 gm}. Postneonatal death rates among the 
survivors of the neonatal period are elevated in the 
small-birth-weight groups, but the gradient is less steep 
than in the neonatal rates. In relating the level of the 
postneonatal rates to the neonatal figures, it should be 
borne in mind taat different durations of exposure are 
involved. S 

Table II shows the importance of birth weight as a 
discriminating variable not only for neonatal and 
postneonatal death, but for delay and/or congenital 
anomaly among surviving infants, although at a lesser 
level. Only a minor relationship exists between sig- 
nificant illnesses and birth weight. These numbers, 
however, do have the effect of clarifying the vulnera- 
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Table III. Infant death and morbidity by birth 
weight and race, single live births 


Deaths (per 1,000) 









Morbidity (per 100) 






Delay congenital 
Neonatal anomalies 
Total 8.5 I2; 7* 12.9 14.8 
= 2,500 107.8 95.5% 21.6 19.9 
> 2,500 2.6 22 12.4 14.2 
Postneonatal Significant illness t 
Total - 3.4 6.1* 16.3 20.3 
=2,500 15.2 19.41 20.2 25.8 
22,500 2.8 4.7* 16.4 19.8 


*Difference s-atistically significant at 0.01 level (chi square). 
TDifference szatistically significant at 0.05 level (chi square). 
Based on children with no. delay/congenital anomaly. 


Table IV. Infant death and morbidity by birth 
weight and age of mother, single live births 


Deaths (per 1,000) Morbidity (per 100) 











Delaylcongenital 
Neonatal anomalies 
Total 13.5 9.0 12.9* 10.7 13.2 17.4 


=2,500 1114 100.9 1129 172 214 22.6 
22,500 2.4 2.7 4.57 10.1 12.97 17.1 


Posineonatal Significant illness $ 
Total 6.1 3.8 3.5¢ 21.0 17.1 12.2 
= 2,500 19.2 162 175 245 225 12.4 
>2,500 4.9 3.1 2.6¢ 208 168 12.2 


* Difference statistically significant at 0.01 level with 2 df (chi 
square). 

tDifference between rate for high mortality category and 
rate for the other two categories combined statistically sig- 
nificant at 0.01 level (chi square). 


{Based on children with no delay/congenital anomaly. 


bility of very small infants to a wide range of morbidity, 
in that a substantial number, about one third, of those 
weighing 1,500 gm or less at birth with no delay/con- 
genital anomaly experienced illness that resulted in 
hospitalization or extended care out of hospital. 

Two observations may be made from a comparison 
of the relative and attributable risks of unfavorable 
outcomes. First, the concern about low-birth-weight in- 
fants is reinforced, since these infants are much more 
likely to die in the first year and represent the majority 
of all infant deaths. However, it is clear that perinatal 
conditions affecting infants over 2,500 gm are domi- 
nant factors in determining the extent to which the 
total group of infants, all birth weights combined, are 
found to be severely impaired or to have a moderate or 
minor congenital anomaly by 1 year of age. This latter 


Volume 136 
Number 3 


point is illustrated by the relatively low percentage of 
infants with delay/congenital anomaly attributable to 
being born at weights of 2,500 gm or less (5.5%). 

The pattern of relationship between death and 
morbidity and birth weight just described holds within 
every subgroup of the remaining covariables. It should 
be noted that in the absence of other measures of fetal 
development, the low-birth-weight category may not be 
equivalent for all covariables. For example, in the com- 
parison of white and nonwhite infants below, lower 
neonatal mortality rates are seen among the nonwhite 
low-birth-weight infants in contrast to the higher 
over-all mortality rate for this group, and this is an 
observation consistently found in other studies. Since, 
however, this study focuses on the parallelism between 
morbidity and death for each covariable, this would not 
affect the conclusions. 

Race. Table IH shows that the directions of the dif- 
ferences between the two race groups in the neonatal 
mortality rates for low-birth-weight infants and for 
those above 2,500 gm are paralleled by similar direc- 
tional differences in the corresponding proportions of 
surviving infants with delay/congenital anomaly. Mor- 
bidity differentials, however, are relatively small. Dif- 
ferences in the postneonatal rates and in the significant 
illness percentages are also consistent. ‘The influence of 
environmental conditions is especially marked with 
nonwhite infants, who have appreciably higher mor- 
tality and morbidity rates than the white. The relatively 
large differentials for all birth weight groups combined 
reflect the higher proportions of low-birth-weight in- 
fants among the nonwhite. 

Age of mother. Women in both ends of the repro- 
ductive range, i.e., under 18 years of age and 35 or 
older, are identified by perinatal programs as present- 
ing special risks, an appraisal supported by the neona- 
. tal rates for all weight groups combined, as seen in 


Table IV. However, this relationship disappears when __ 


the data are examined by birth weight group. The re- 
lationship between age and neonatal mortality rate (i.e., 
increased at both extremes of the reproductive age 
range) is due to the effect of birth weight distribution, 
except over age 35, where larger infants (greater than 
2,500 gm) have a higher neonatal mortality rate than 
infants of women in the other age groups. 

In each birth weight group, the highest rate of 
delay/congenital anomaly is found among surviving in- 
fants of older mothers, and in the aggregate for all 
birth weights combined, despite a substantially higher 
prevalence of low birth weights among the young 
women. This is in contrast with the situation for 
postneonatal death and significant illness, where the 
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Table V. Infant death and morbidity by birth 
weight and educational attainment of mother,* 
single live births . 









Deaths (per 1,000) Morbidity (per 100) 


«HS | HS «HS | HS. 
grad. | grad. | College | grad. | grad. 


Delay/congential 
Neonatal anomalies 
Total 12.9 9.7 7.57 15.5 17.7 15.2 
=2,500 108.1 112.8 994 25.6 23.5 25.1 
>2,500 2.8 2.6 23 14.7 17.5 14.7 


` Postneonatal Significant illness $ 
Total 5.9 cr, 201 25.7 15.9 19.6 
=2,500 184 16.2 9.98 344 25.1 18.8 
>2,500 4.8 2:5 167 25.1 15.4 19.6 





College 


*Data are for regions with educational attainment infor- 
mation on birth certificate: New York regions, Arizona, 
Cleveland. 


{Difference statistically significant at 0.01 level with 2 df 
(chi square). 
+Based on children with no delay/congenital anomaly. 


§Difference statistically significant at 0.05 level with 2 df 
(chi square). 


Table VI. Infant death and morbidity by birth 
weight and prior fetal loss,* single live births 


Deaths (per 1,000) 










Morbidity (per 100) 











Prior No prior Prior No prior 
fetal death } fetaldeath | fetal death | fetal death 





Delay/congenital 
Neonatal - anomalies 
Total 16.9 8.6T 18.7 11.5 
2,500 152.0 102.11 28.0 ` 20.6 
2»2,500 3.4 2.8 18.0 11.1 
Postneonatal Significant illness 
Total 3.5 4.58 17.5 16.0 
$2,500 16.3 20.7 22.1 22.0 
22,500 2.5 3.6T 17.2 15.7 


*Multiparous women. 

T Difference statistically significant at 0.01 level (chi square). 
tBased on children with no delay/congenital anomaly. 
$Difference statistically significant at 0.05 level (chi square). 


disadvantage was consistently among the children born 
to women under 18, particularly in the birth weight 
group over 2,500 gm. 

Maternal education. Educational attainment of the: 
mother remains one of the most important socioeco- 
nomic determinants available for studies based on large 
data sets. Table V shows that neonatal mortality rates in 
each of the birth weight groups do not vary appreci- 
ably, but the over-all figures, reflecting differences in 
proportions at low birth weight, show an inverse rela- 
tionship with educational attainment. No difference 
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Table VII. Infan: death and morbidity by birth 
weight and cesarean section (primiparas),* 
single live births 








Deaths (per 1,000) Morbidity (per 100) 


Cesarean | No cesarean | Cesarean | No cesarean 
section section section section 












Birth weight 
Delayícongenstal 
Neonatal anomalies 
Total 11.1 8.0F 12.8 12.6 
2,500 91.0 85.0 14.3 17.4 
(32,000) (178.5) (256.01 (33.3) (28.9) 
(2,001-2,500) — (30.7) (15.3) (6.5) (14.0) 
>2,500 4.3 rae 12.7 12.3 
Postneonatal Significant illness} 
Total . 5.1 Sot 10.5 15:3 
z:2,500 16.5 12.4 18.9 19.2 
(32,000) (19.2) (27.0) (25.0) (27.5) 
(2,001-2,500) (14.9) (7.91 (16.4) (17.3) 
>2,500 4.3 2.4 11.5 17.4 


* Data are for regions with cesarean section information on 
birth certificate: Arizona, Los Angeles, and New York regions. 


f Difference statistically significant at 0.01 level (chi square). 
Based on children with no delay/congenital anomaly. 


appears in the proportions of delay/congenital anom- 
aly, but low maternal educationai level is highly associ- 
ated with postneonatal death and significant illness. 

Prior fetal loss. Table VI indicates that the disadvan- 
tages associated with a maternal history of prior fetal 
loss are confined to perinatal conditions. Both the 
neonatal mortality rates and the prevalence rates for 
delay/congenital anomaly among surviving infants are 
substantially higher among the infants whose mothers 
had a prior fetal death. Postneonatal mortality and 
morbidity rates, reflecting primarily environmental 
influences, are not increased in the presence of prior 
fetal loss. In fact, the postneonatal rates show a slight 
reversal in the direction of the risk. EE 

Cesarean section. The relationship of infant death 
and morbidity with respect to delivery by cesarean- 
section is shown separately for primiparous and mul- 
tiparous women because of the differences in circum- 
stances that often lead to cesarean sections in these two 
groups (Tables VII and VIII). In those regions report- 
ing mode of delivery on the birth certificate, cesarean 
section rates were 11.5/100 for primiparous and 9.5 for 
multiparous women. 

The data on cesarean sections should be interpreted 
cautiously. (1) The differentials in mortality rates can- 
not be used to judge the efficacy of cesarean sections. 
For this, in the absence of a randomized trial, trend 


information would be needed regarding management: 


of complications of pregnancy, labor, and delivery in 
different care settings and the associated deaths. (2) 
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Table VIII. Infant death and morbidity by birth 
weight and cesarean section (multiparas), * 
single live births 











Deaths (ber 1,000) | Morbidity (per 100) 






Cesarean | No cesarean | Cesarean | No cesarean 
Delay/congenital 
Neonatal anomalies 

Total 16.8 8.51 16.9 11.0 
=2,500 112.4 110.9 24.8 20.7 
(2,000) (263.8) (299.3) (37.8) (32.5) 
(2,001-2,500) — (27.2) (21.0)t (17.4) (16.9) 
2,500 4.9 2.61 16.4 . 10.6 
Postneonatal Significant iliness $ 

Total í 5.9 4.91 17.4 13.4 
=2,500 16.9 19.8 25.9 22.1 
(2,000) (32.7) (44.1)8 (13.7) (25,8) 


(2,001-2,500) (14.3) —(1L5)t (301) ` (18.8) 
>2,500 4.7 341 20.6 13.3 


*Data are for regions with cesarean section information on 
birth certificate: Arizona, Los Angeles, and New York regions. 


t Difference statistically significant at 0.01 level (chi square). 
{Based on children with no delay/congenital anomaly. 
§ Difference statistically significant at 0.05 level (chi square). 


Indications or reasons for cesarean section, including 
the distinction between primary and secondary sec- 
tions, are not recorded on the birth certificate in most 
areas. (3) Comparisons of outcome between cesarean 
section and no cesarean section within specific birth 
weight categories involve, to some extent, disparate 
groups of infants, i.e., the performance of a cesarean 
section shifts some infants into a lower birth weight 
group than would otherwise be the case. Among 
primiparas, although the same proportion of infants 
had birth weights 2,500 gm or less in the cesarean sec- 
tion groups (6.7% and 6.6% respectively), about two out 
of five of the infants born after a cesearan section 
weighed 2,000 gm or less compared with about one out 
of four in the no cesarean section group. Nonetheless, 
these data provide useful insights, particularly when 
the low-birth-weight group (2,500 gm or less) is sub- 
divided into those 2,001 to 2,500 gm and those 2,000 
gm or less. — | | 

Among primiparas (Table VII) at the lower birth 
weights (2,002 gm or less), the neonatal mortality rate 
associated with cesarean section deliveries is less than 
for the other deliveries. The differential appears to be 
maintained in the postneonatal period, but with the 
numbers available the difference is not statistically sig- 
nificant. Infants weighing 2,001 to 2,500 gm and those 
above 2,500 gm have substantially higher mortality 
rates when the delivery was by cesarean section. 
Neither of the morbidity categories, delay/congenital 


. anomaly or significant illness, evidences an important 


wo 
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Table IX. Summary of relationships of infant death and morbidity with other variables 






Variable 


Delay!con- | 
Neonatal death genital anomaly Postneonatal death 





Significant 
other illness 


Birth weight 


ee LBW > NBW ——————— 


e LBW > NBW——______> 


Race: 1 NW > We MM — NW > W 
LBW e W > NW T f 
NBW ee * * * 
Maternal age: Other > 18-34 GE35 > Other €——— — ——LT18 > Other ————— 
LBW NS T NS * 
NBW GE35 > Other * * i 
Maternal education: LTHS > HSG > COLL . No diff. LTHS > HSG > COLL LTHS > Other 
LBW NS T id * 
NBW NS 3 m * 
Prior fetal loss: P > A A>P No diff. 
LBW . * b NS * 
NBW NS * S * 
Cesarean section (primiparas): P>A No diff. P>A No diff. 
=2,000 AP ii NS * 
2,001-2,500 * r * i 
Cesarean section (multiparas): ecc P > Ae OA 
= 2,000 NS e À > P————— 
2,001-2,500 T x * : 


Key: 
LBW = 2,500 gm or less. 

NBW = Greater than 2,500 gm. 

NW = Nonwhite. 

W = White. 

LT18 = Less than 18 yr. 

GE35 = Greater or equal to 35 yr. 
LTHS = Less than high school graduate. 
HSG = High school graduate. 

COLL = Some college or greater. 
Characteristic present (P); absent (A). 


difference between the cesarean section and no cesar- 
ean section groups. 

Table VIII addresses similar questions as Table VII, 
but for multiparous women. Ás indicated earlier, no 
distinction is made between cesarean sections per- 
formed solely as a consequence of a prior cesarean sec- 
tion and those performed because of complications. 
Unlike the situation for primiparous women, cesarean 


sections for the multiparas have a relatively high pro- 


portion of low-birth-weight infants (10.295 compared 
with 5.295 for no cesarean sections). 

The relationships within birth weight groups for 
neonatal and postneonatal deaths are consistent with 
those in primiparous women, although the magnitudes 
differ, and, when examined separately, some of the 
differentials are not statistically significant. The mor- 


bidity picture, however, is different. Elevated neonatal - 


and postneonatal mortality rates among cesarean sec- 
tion births to multiparas are paralleled by relatively 
high morbidity rates, both delay/congenital anomaly 
and significant illness. While no cause-and-effect rela- 


* Direction of findings for all birth weights combined applies within birth weight group. 


tionship can be derived from these data, the desirability 
of extending the usual interest about death in cesarean 
section cases to subsequent morbidity seems clear. 


Comment 


The data presented show an important parallelism 
between the risk factors for death and those for mor- 
bidity in surviving infants (see Table IX for summary). 
Some factors which present a risk for infant loss in the 


. neonatal period, such as advanced maternal age and 


maternal history of prior fetal loss, are also risks for 
congenital anomalies and developmental delay in sur- 
viving infants. Similarly, factors heavily influenced by 
environmental conditions, such as young maternal age, 
lower maternal educational attainment, and race (non- 
white) are associated not only with higher postneonatal 
mortality rate but with increased rates of significant 
postneonatal illness. 

Moreover, the preceding discussion indicates that 
the magnitude of significant morbidity in infancy is 
substantial. When surveyed at one year of age, 28% of 
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infants had conditions that presented consequential 
medical problems. These included a small group with 
severe gross motor delay and/or severe congenital 
anomalies, and larger groups with less severe congeni- 
tal anomalies or other conditions which either resulted 
in hospitalization or lasted for long periods. 

This level of morbidity, while somewhat unexpected 
among the normal-birth-weight infants, emphasizes 
the importance of the approach taken in this evalua- 
tion. Most studies have focused on perinatal or neo- 
natal death as a measure of the effects of antenatal and 
intrapartum risk factors. Other studies based on clini- 
cal series of cases have reported developmental prob- 
lems and selected conditions among surviving in- 
fants."? In contrast, in this study, information on a 
broad range of infant health problems has been devel- 
oped for a representative sample of the births in geo- 
graphically defined regions. 

The end of the first year of life was selected for 
morbidity observations, although it is recognized that 
the prognostic significance on many conditions in in- 
fancy is limited or unknown,'® !! and that longer peri- 
ods of observation may be required to ascertain the full 
range of sequelae of perinatal events.? This permitted 
observations close enough to the birth event so that 
interpretations of the associations between prenatal 
and intrapartum factors and morbidity would be rela- 
tively free of the effects of intervening events. More- 
over, this period is an important one for growth and 
development, and might be affected by types of mor- 
bidity studied, i.e., congenital anomalies, a level of 
developmental delay which might be expected to per- 
sist,” !* and relatively severe intercurrent illness. 

In this regard, the data presented in this report add 
to our understanding of some of the factors affecting 
perinatal outcome and subsequent health of the infant. 
That birth weight is a strong predictor of infant death 
is a well-known fact.” 8 The association of morbidity in 
surviving infants and birth weight is less well docu- 
mented. Lubzhenco? and van den Berg and Yerush- 
almy’? have shown that low-birth-weight infants, espe- 
cially those considered small for gestational age, have 
an increased incidence of congenital anomalies. The 
incidence cited by these authors is about a third that 
reported in cur population for the different birth 
weight groups, but both studies were restricted to 
anomalies detected at birth. Shapiro, Ross, and Le- 
vine“ reported that 11.8% of a group of infants weigh- 
ing 2,500 gm or less at birth had a congenital anomaly, 
as compared to 5.1% of those greater than. 2,500 gm at 
birth, but restrictions on the severity of anomalies to be 
considered limits comparisons with our data. The level 
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of congenital malformation is, however, consistent with 
that described for l-year-old infants in the Perinatal 
Collaborative Study (15.6% for all birth weights com- 
bined), although differences in classification affect 
comparisons of the distribution between severe (7.3% 
in the Collaborative Study considered severe) and less 
severe anomalies." Van den Berg, in another report,' 
indicated little or no difference in episodes of intercur- 
rent illness between low-birth-weight and normal- 
birth-weight infants similar to the relatively small gra- 
dient in this report. | | 

A further constraint on comparisons with the studies 
cited above is that their data were derived from medical 
records or special examinations by physicians, whereas 
the data in this report depend on maternal reporting 
and observations conducted in the home. While mater- 
nal recall and understanding may not be complete, 
data derived from medical records may reflect care ob- 
tained only in one setting.’* !? Further, although not 
part of this report, the interview was designed to ascer- 
tain information on relatively serious health conditions 
of which the mother was likely to be cognizant and the 
resulting use of medical care through a series of over- 
lapping questions, and the internal consistency among 
these items encourages reliance of these reported data. 

Three independent covariables in this report reflect 
enviromental conditions of sociodemographic risk fac- 


. tors: race, age of mother, and maternal education. 


Higher neonatal mortality rates among nonwhite in- 
fants and children of voung mothers or of mothers of 
low educational attainment have been reported in 
many settings,” ® 1> 18 and been incorporated into sys- 
tems for identifying patients at risk of adverse perinatal 
outcome.” This increased risk for death is associated 
with an increase in the percentage of low-birth-weight 
infants.” ® !$ Shapiro and Abramowicz” noted little 
difference by age in the presence of significant con- 
genital anomalies by age of mothers less than 35, and 
the Perinatal Collaborative Study found little differ- 
ence in neurologic impairment by race over all, age 
between 17 and 30, and maternal education (in the 
divisions of this study). Although it is generally rec- 
ognized that postneonatal mortality rates are increased 
for infants in these risk groups,® '7 the current study 
demonstrates a parallel between these risks and in- 
creased morbidity in surviving infants. 

In contrast to the factors just described, infants of 
older mothers and of mothers with prior fetal loss 
might be considered to have been exposed to a biologic 
rather than an environmental risk. The increased risk 
of older mothers for infants with chromosomal disor- 
ders such as Down's syndrome is well known, and at 
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least one other study has suggested a general trend 
toward an increase in anomalies.'® Similarly, history of 
prior fetal loss has been associated with an increase in 
anomalies among survivors.'® Both are well-established 
risk factors for neonatal loss,® ' although less well stud- 
` ied as an antecedent of postneonatal death or morbid- 
ity. This report suggests that the effect of these two 
factors is limited to death in the neonatal period and 
congenital anomalies and delay. 

The data of cesarean section are intriguing, and illus- 
trate the difficulty of retrospective analyses of medical 
techniques. The appropriateness of perinatal man- 
agement cannot be judged from the available data; this 
intervention, however, is clearly associated with lower 
mortality rates among very small infants of both 
primiparous and multiparous women. This has not 
been reported or examined* !$ in other studies. 
Stewart and associates noted a decrease in mortality 
rate in infants 1,500 gm or less delivered by cesarean 
section versus other types of delivery between two time 
periods.?? In contrast, the generally elevated mortality 
rate among all infants delivered by cesarean section has 
been noted in prior studies.® !?: 16 The need to examine 
the indications for cesarean section more critically, 
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suggested by the rising cesarean section rate,'? is rein- 
forced by the elevated mortality rates for infants 
greater than 2,000 gm delivered by cesarean section, as 
well as the increased morbidity among infants of mul- 
tiparous women where both delay/congenital anomaly 
and significant illness were increased. 

The approach taken in this report has been to ex- 
pand what is known about risk factors for adverse 
perinatal outcome, particularly as to their relevance for 
morbidity among surviving infants. Although often 
these factors will not occur singly, e.g., low maternal 
educational attainment may be characteristic of young 
mothers, preliminary multivariate analyses support the 
importance of the relationships reported here. 


The authors wish to acknowledge their appreciation 
of the cooperation of the state and local health depart- 
ments which have provided reproduced statistical tapes 


for the births and deaths, of the assistance provided by 


the staffs of the perinatal centers during the course of 
the One-Year Survey, and of the efforts of the survey 
field staff. Thanks are also due to Janet Hardy, M.D., 
for her contributions to the decisions made concerning 
the scope and content of the morbidity survey. 
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Appendix I. Frequency distributions of variables among single live births in eight perinatal regions combined 


Infant deaths Surveyed infants, 
, Live births, 1974-1975 among 1974-1975 births 1976 birth cohorts] 
Percentage distribution* >2500 <2500 >2509 <2500 >2500 

Total No. 24,788 365,637 2,919 2,165 — 2,622 1,755 
Race: 

White 65.1 79.8 67.1 73.0 64.5 82.2 

Nonwhite 34.9 20.2 82.9 27.0 35.5 17.8. 
Maternal age (yr): | 

«18 11.6 7.4 | 12.6 9.1 11.3 6.7 

18-34 82.7 87.5 81.1 84.8 82.8 88.4 

35+ 5.7 5.1 6.2 6.1 5.9 4.8 
Maternal education: | 

(No.) (11,905) (170,427) (1,488) (899) (1,382) (908) 

«High school 30.1 20.4 30.5 29.5 32.3 22.4 

High school grad. 50.5 52.5. 52.3 50.3 45.4 48.0 °° 

College 19.5 24.1 17.2 20.2 22.3 29.5 
History of prior fetal 
loss (multiparas) t: 

(No.) (13,124) (210,104) (1,708) (1,338) (1,460) (1,105) 

Yes 21.0 13.6 26.8 F256 28.2 19.5 

No 79.0 86.4 73.2 87.4 71.8 80.5 
Cesarean section (primiparas) $: 

(No.) (8,012) (113,563) (781) (595) (715) (417) 

Yes 11.7 11.4 12.7 18.8 16.4 13.2 

No 88.3 88.5 87.3 81.2 . 82.4 85.1 
Cesarean section (multiparas)8: 

(No.) (10,199) (170,857) (1,308) (1,072) (1,019) (800) 

Yes 16.3 8.6 16.2 :.132 18.9 10.5 

No 83.5 91.3 83.8 86.8 79.7 87.6 


* Differences in the sums of these distributions from 100% is due to rounding. Since the percentage with the characteristic "not 
stated" is always less than 5%, these unknowns have been distributed as the knowns. 


t Totals exclude Dallas and the three Los Angeles regions, where maternal education is not recorded on birth certificates. 
Totals include only women with prior pregnancies of known outcomes. 
$ Totals exchide Dallas and Cuyahoga County, where cesarean section is not reported on birth certificate. 


I Distributions are based on unweighted data. Morbidity rates calculated on basis of weighted figures: 4,859, 2,500 gm or less; 
85,489, more than 2,500 gm. | 


Appendix II. Percentage distributions of variables* among sample, completions and noncompletions, 
] year health survey, 1977 


Characteristic Eligiblet 8,272 — Completed 4,989 Not completed 3,383 
Birth weight (gm): 
=1,400 5.6 5.2 6.1 
1,501-2,000 13.2 13.9 13.9 
2,001-2,500 46.2 45.3 47.5 
. 22,500 f 34.1 35.6 31.9 
Race: 
White 69.6 71.9 66.1 
Nonwhite . ` 30.3 28.0 . 88.6 





*Based on birth certificate data for all variables. 


tRandom sample of all births between March 1, 1976, and August 31, 1976 (Cleveland: May 1, 1976, to October 31, 1976), ex- 
cluding deaths and adoptions. A differential sampling ratio was applied in order to oversample low-birth-weight infants. 


iDifferences in the sums of these distributions from 100% is due to the number of “not stated" on birth certificate, and rounding. 
$ Total excludes Dallas and three Los Angeles regions, where maternal education is not recorded on birth certificate. 

Cases where variable was “not stated" on birth certificate are not included in totals. 

{Totals exclude Dallas and Cuyahoga County, where cesarean section is not recorded on the birth certificate. 
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Appendix II —Contd 





Characteristic 





Maternal age (yr.) t: 
«18 
18-34 
35+ 


Maternal education 8|: 
(No.) 
« High school 
High school grad. 
College or more 


Prior fetal loss (multiparas)||: 
(No.) 
Yes 
No 


Cesarean section (primiparas)||4: 
(No.) 
Yes 
No 


Cesarean section (multiparas)|{: 
(No.) 
Yes 
No 





Eligiblet 8,372 


9.2 
85.3 
5.3 


(3,842) 
27.3 
48.9 
23.8 


(4,933) 
21.4 
78.6 


(2,299) 
15.1 
84.9 


(3,629) 
16.3 
83.7 


Completed 4,989 


(2,505) 
27.4 
46.9 
25.7 


18,041) 
22.8 
77.2 


(1,197) 
16.5 
83.5 


(2,120) 
15.8 
83.2 
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Not completed 3,383 





(1,337) 
27.1 


wy sy) 


20.2 


(1,892) 
19.3 
80.7 


(1,102) 
13.6 
86.4 


(1,509) 
15.5 
84.5 


The relationship of maternal attitude to pregnancy 
outcomes and obstetric complications 


A cohort study of unwanted pregnancy 


VIRGINIA HIGHT LAUKARAN, Dr.P.H. 


BEA J. van DEN BERG, M.D. 
` Berkeley, California 


The relationships of maternal attitude to pregnancy outcome and obstetric complications were 
investigated in a prospective study of a group.of 8,000 gravidas, enrolled in the Child Health and 
Development Studies, who were members of the Kaiser Foundation Health Plan in the San 
Francisco East Bay Area. Interviews which were conducted early in pregnancy determined the 
mother's attitude through an open-ended question, “How do you feel about having a baby now?” 
The responses to this question were categorized as strongly favorable, ambivalent, or negative. 

_ Biomedical factors which were related to negative maternal attitude were perinatal death, congenital 
anomalies, and postpartum infection or hemorrhage. Other factors which were found to be related to 
maternal attitude toward pregnancy were clinic visits for psychosocial complaints related to anxiety 
states, and accidental injuries during pregnancy, as weli as need for analgesics during labor. Birth 
weight of the infant, duration of gestation, length of labor, prenatal complications, and intrapartum 
obstetric complications were not related to maternal attitude. In order to control for the effect of 
confounding factors, these relationships were analyzed by using a multicontingency table approach 
and stratifying the data by parity, age of mother, and socioeconomic status. (AM. J. OBSTET. GYNECOL. 


136:274, 1980.) 


THE POSSIBILITY that unwanted conceptions lead to 
undesirable consequences for the parents and the child 
has received considerable attention in the population 
and family planning literature. Babson and Benson! 
stated: “When the pregnancy is unwanted, sufficient 
stress in the mother may interfere with fetal develop- 
ment. . . the high incidence of ill-timed and undesired 
pregnancies is one reason the United States has an un- 
favorable position relative to infant mortality among 
the so-called advanced countries." 

The idea that unwanted pregnancies produce nega- 
tive medical results is not a new one. Such diverse out- 
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comes as vomiting and nausea, spontaneous abortion, 
toxemia of pregnancy, complications of labor and de- 
livery, low birth weight, emotional illness, child abuse, 
and divorce have been named as probable sequelae of 
unwanted pregnancy.” Although the subject of a causal 
relationship between mother's attitude and negative 
consequences has long been considered plausible, few 
data have been published to support or refute the hy- 
pothesis. Pohlman? reviewed the evidence for such a 
relationship and concluded that “direct evidence 
(either negative or positive) ...is almost completely 
lacking." Two problems of unwanted pregnancy re- 
search which he identified were misclassification errors 
due to the vagueness of the independent variable ob- 
tained by retrospective evaluation of mother's attitude 
and poor control of confounding factors. Pohlman? 
concluced: "Major advances in the study of the effects 
of unwanted conception must come through longitu- 
dinal research, and this might be done best in the con- 
text of major ongoing longitudinal studies of family 
and child development." 

The present study utilizes the data collected in the 
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Child Health and Development Studies. The approach 
used was a prospective : analysis of maternal attitude in 
relationship | to events during pregnancy and delivery 
and pregnancy outcomes. The women expressed their 
feelings about these pregnancies in interviews early in 
pregnancy. 


Material and method 


The study population consisted of 12,391 ever-- 


married women who were interviewed during preg- 

naricy as participants in the Child -Health and Devel- 
opment Studies (CHDS) and who gave classifiable re- 
sponses to an inquiry about their attitude. Of these 
women, 8,383 are white, 2,777 black, and 1,231 of 
Mexican-American, Oriental, or other ethnic back- 
ground. CHDS is a prospective study of pregnancy, 
labor, and delivery of women receiving prenatal care 
thr ough the Kaiser Foundation Health Plan in Oak: 
land, California. The health and development during 
the childhood years of the children born from these 
pregnancies were also studied. The objectives and pro- 
cedures of CHDS have been described in detail 
elsewhere? 


The study pregnancies occurred between 1959 and, 


1967, before the liberalization of the abortion laws was 
implemented. Therapeutic. abortions were rare and 
only five were reported in the study, population. The 
analysis consists, therefore, of unwanted pregnancies 
carried to natural termination among ever-married 
women. This study -is baséd on data of pregnancies 
among white women and is limited to single births. 
The interview at the time of the gravidas’ first contact 
with the prenatal clinic determined maternal attitude 
toward the pregnancy by the question, "How do you 


feel about having a baby now?" The coding categories. 


were as follows, with the words in parentheses indicat- 
ing the actual responses: 


l. Strong fávorable response (delighted, pleased, . 


excited, wanted it, very happy, glad). 
2. Moderately favorable response (okay, all right, 
fine). £ 
3a. Acceptance without any enthusiasm (reconciled, 


doesn’t mind, would have preferred to wait, re- 


signed). - 


3b. Change from negative to a positive attitude (up- 


sét at first, now pleased). 
3c. Change from a negative to an accepting attitude 
. (upset at first, now reconciled). 
3d. Contradictory feelings (want one, but not now, 
timing is inconvenient, mixed feelings). 
4. Negative response (unhappy, resentful, upset, 
didn’t want). l 
For this analysis, four categories of attitude were 
used: (1) “strong favorable”; (2) ‘ ‘moderately favor- 
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able"; (3a to 3d) “ambivalent,” including the acceptance 
category, two change categories, and the contradictory 
category. grouped; and (4) ' 'fiegative." 

A pr CEHADCY. was defined as “wanted” if the mother 
gave a “strong favorable" response to the maternal at- 
titude question (1. A pregnancy was defined as “un- 
wanted” if the mother gave a “negative” response (4). 

There is some evidence that a change i in attitude oc- 
curs. during. pregnancy so that a conception which is 
originally unwanted .is eventually accepted .by the 
mother.” * Among the subsample.of CHDS pregnan- 
‘cies in which-the mother was interviewed twice. during 
pregnancy, approximately 29% reported a more favor- 
able attitude during the second than the first interview. 
When maternal attitude was analyzed by trimester of - 
interview, however, the results showed that 5.1% of the 
women interviewed during the first trimester reported 
. a negative attitude, 6.2% of those interviewed during 
the second trimester, and 8.2% of those interviewed 
during tie third trimester. In view of this small change 
in percentage negative during the three trimesters, it 
was determined that analyzing the data by trimester of 
interview would not be effective in controlling for the 
effect of cliange of attitude. The effect was likely to be 
small, since the majority of the women were inter- 
viewed early in pregnancy. 

Data on pregnancy outcome, duration of labor; 
analgesic use, pregnancy complications, and prenatal 
accidents were abstracted from the written medical 
records of the obstetrics and gynecology clinics. Fetal 
deaths at, 120 days or more from, the last menstrual 
period and neonatal deaths within 28 days following 
birth constituted the perinatal deaths. 

Severe congenital anomalies were included, whether 
_ diagnosed at the time of birth or later, but before the 
children were 5 years old. The anomalies were diag- 
nosed. during medical observation in Kaiser clinics. 
Nearly 100 different conditions were included in the 
coding of severe anomalies. , 

Pregnancy complications were grouped into three 
categories of prenatal, intrapartum, and. postpartum 
complications. Prenatal complications include: eclamp- 
sia, pre-eclampsia or toxemia, placenta previa diag- 
nosed before onset of labor, incompetent cervical os, 
and premature rupture of the membranes, 
conditions: intrapartum hemorrhage or i hemorrhage 
before delivery, placental abnormalities, pre-eclampsia 
diagnosed after onset of labor, uterine dysfunction; 
prolaosed cord, intrapartum infection, meconium 
staining, fetal heart rate abnormalities, and intrapar- 
tum transfusion. : 

Clinically diagnosed « cases of infection or hemor- 
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Table I. Rates of selected factors among white ever-married women by maternal attitude 


Mother's attitude 


Strongly Moderately 
favorable favorable Ambivalent Negative | Total 


No. of live births — 4.591 1,146 1,779 7,991 

Perinatal deaths* per 1,000 births 28.3 31.2 28.4 59.7 30.6 
Fetal per 1,000 births 17.5 21.6 21.7 32.9 19.9 
Neonatal per 1,000 live births 11.0 9.8 6.8 27.7 10.9 

Congenital anomalies per 1,000 live 49.4 31.4 50.0 73,7 48.4 
births | 

Postpartum inieéton and héniorihage 49.3 42.0 50.1 80.3 50.3 
per 1,000 live births 

Anxiety states per 1,000 live births 39.8 47.8 55.3 128.4 49.3 

Accidental injuries.per 1,000 live births 80.0 85.0 98.6 134.0 88.1: 


*The analysis of perinatal deaths was limited to pregnancies with known duration of gestation, terminating 4 months (120 days) 
or more from the last menstrual period. The total number of single pregnancies in white women fitting these criteria and with 
attitude known was 8,062; among them were 7,901 live births. 


Table II. Percentáge of women receiving three or more doses of analgesics during labor by parity 


and maternal attitude 


M other 's attitude 


Strongly Moderately 
favorable favorable Ambivalent Negative Total 


No. of women with live births among 4,573 
women with analgesics use known 

No previous live births 57.3 

One or two previous live births 24.0 

Three or more previous live births 21.9 


rhage or both which were detected after delivery but 
prior to discharge from the hospital are considered to 
be postpartum complications. 

The following group of psychosocial complaints 
(with or without somatic symptoms) were studied: anx- 
iety, emotional 2roblems, frigidity, hypochondriasis, 
nervous breakdown, neurasthenia, psychoneuroses, 
worry, tension state, emotional upset, anxiety about the 
current pregnaacy, crying, and depression. 

Accidental injuries had been abstracted from the 
medical records and were analyzed separately for two 
periods, the first during the 6 months preceding the 
last meristrual period and the second during the 
pregnancy. 

Analgesic use was analyzed by comparing the per- 
centage of women receiving more than three doses of 
analgesics regardless of the type of analgesics used. 
Analgesic use is determined by several factors: the 
mother's discomfort, her way of expressing discomfort, 
the hospital staff perception of her need for relief, and 
the staff response by administering analgesics. 

Length of gestation was calculated from the mother's 


1144 - 1,776 7,971 
60.5 |. 629 67.3 58.6 
22.1 25.5 34.0 24.6 
17.8 215 "^ 802 22.3 


report of the date of her last menstrual period. Birth 
weight and length of labor were abstracted from hospi- 
tal records. 

In the CHDS population, negative maternal attitude 
was more frequent among black ‘women than among 
white women; it was related to parity (correlation co- 
efficient, r = 0.29), maternal age (r = 0.17), gross fam- 
ily income (r = 0.09), husband's occupation (r = 0.07), 


: and the mother's educational attainment (r = 0.07). 


For example, among white women with no previous live 
births, 2.0% of the pregnancies were unwanted, 
whereas among white women with three or four previ- 
ous live births, 15.2% of the pregnancies were un- 
wanted: In addition to the strong correlation between 
mother’s attitude and these factors, there was a consid- 
erable interaction among parity, income, husband's oc- 
cupation, mother's education, and mother's age. 

The central comparison of this paper is between 
women with wanted (strong favorable attitude) and 
unwanted (negative attitude) pregnancies. In order to 
control for confounding, factors were selected which 
have established associations with pregnancy outcome 
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and obstetric complications which were found to be 
associated with maternal attitude. 

The data for white women were stratified by parity, 
husband's occupation and age of mother. Cochran's’ 
method was used to calculate a pooled x’ statistic for 
the stratified data. The x^ analysis compared the 
frequency of each outcome in women with wanted 
and unwanted pregnancies, the two extreme attitude 
groups. This was done in order to compare the risk 
between definitely wanted and unwanted pregnancies, 
disregarding women who gave equivocal responses. 

The x? test statistic used for this method tests the 
hypothesis that the proportion with unfavorable out- 
come was equal among wanted and unwanted preg- 
nancies when the stratified data were pooled. The 
Mantel-Haenzel? adjusted relative risk was used as a 
measure of association for the stratified data. 

Other confounding factors related to pregnancy out- 
come were analyzed in relation to maternal attitude. 
Smoking behavior and prescription of tranquilizers 
early in pregnancy did not differ between wanted and 
unwanted pregnancies. Previous pregnancy outcome 
.was not related to maternal atütude when parity was 
taken into account. 


Results 


In the entire group of women, 56.4% reported a 
strong favorable attitude, 15.0% a moderately favor- 
able attitude, 22.4% an ambivalent attitude, and 6.2% a 
negative attitude. The factors, shown in Table I, relat- 
ing to fetal outcome, pregnancy, labor, and delivery are 
those that were found to be significantly related to ma- 
ternal attitude. The pregnancies of women with a neg- 
ative attitude more often resulted in a perinatal death, 
or in a live-born infant with a severe congenital anom- 
aly, than the pregnancies of women with a strongly 
favorable attitude and of women in the moderate and 
ambivalent attitude groups. The perinatal mortality 
rate (beyond 4 months or 120 days after the last men- 
strual périod) in the negative group was 59.7 per 1,000, 
compared with 28 to 31 per 1,000 in the other groups. 
Differentiating the perinatal mortality rates in fetal 
death rate and neonatal death rate shows that both 
rates are higher for the women with a negative attitude. 
The incidence of severe congenital anomalies is 73.7 
per 1,000 among live-born infants in the negative 
group and 30 to 50 per 1,000 in the other categories. 
During pregnancy, the incidence of emotional prob- 
lems, brought to the attention of the physician, and of 
accidental injuries for which medical care was obtained 
were also shown to be higher among women in the 
negative attitude category. A larger proportion of 
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Table III. Results of Cochran’s test for the 
relationship of selected physica] outcomes to attitude 
toward pregnancy, white ever-married women: 
Comparison of proportion with each selected 
outcome among women with unwanted and fully 
wanted pregnancies 






Adjusted 
relative 
risk 





Cochran’s x? 





, Perinatai deaths: 


Adjusted for husband's 8.97 0.003 1.80 
occupation and parity 
Adjusted for mother's 9.02 0.002 1.78 
age and parity 
Congenital anomalies: 
Adjusted for husband's 4.00 0.045 1.45 
occupation and parity 
Adjusted for mother's 3.85 0.049 1.42 
age and parity 
Postpartum hemorrhage or infection: 
Adjusted for husband's 8.36 0.004 1.66 
occupation and parity 
Adjusted for mother's 8.49 0.004 1.63 
age and parity 
Prenatal clinic visit for accidental injury: 
Adjusted for husband's 16.55 0.00004 1.79 
occupation and parity 
Adjusted for mother's 19.05 0.00001 1.80 
age and parity 
Three or more doses of analgesics: 
Adjusted for husband's 21.42 0.0001 1.40 
occupation and parity 
Adjusted for mother's 17.85 0.0001 1.35 
age and parity 
Psychosocial conditions: 
Adjusted for husband’s 35.77 0.0001 2.66 
occupation and parity 
Adjusted for mother’s 38.06 0.0001 2.60 


age and parity 


women in the negative attitude group had postpartum 
complications (infection or hemorrhage) as compared 
with the other categories: 80.3 and 40 to 50 per 1,000, 
respectively. 

The proportion of women with three or more doses 
of analgesics during labor also differed between the 
categories of maternal attitude. Since more analgesics 
were given to primigravidas than to multigravidas, 
Table II is divided by number of previous births 
(36.9% of the women had no previous live births, 
46.1% had one or two previous live births, and 17.8% 
had three or more previous live births). For each level 
of parity, the proportion of women with three doses of 
analgesics in the negative attitude category exceeded 
that in the other categories. 

Birth weight of the infant, duration of gestation, 
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length of labor, and prenatal and intrapartum obstetric 
complications (defined in Material and method) were 
not related to maternal attitude. As the mothers’ at- 
titude toward their pregnancies as well as the consid- 
ered factors of Table I and Table II are associated with 
maternal age. parity, and socioeconomic background 
(husband's occupation), it is possible that the given re- 
lationships are at least partly due to these associations. 
To control for :he effect of these variables, the data are 
stratified by maternal age and parity and by husband's 
occupation. 

The results of the stratified analysis with Cochran's 
method are given in Table III. This analysis compared 
the strongly favorable and negative attitude groups in 
order to compare definitely wanted and unwanted 
pregnancies. The relationship of maternal attitude and 
congenital anomalies and analzesic use resulted in an 
adjusted risk slightly less than 1% times greater in the 
unwanted pregnancies than in the wanted pregnancies. 
The difference in risk of congenital anomalies among 
wanted and unwanted pregnancies was of borderline 
significance (p = 0.045 and 0.049), whereas the. differ- 
ence in analgesic use was highly significant. The ad- 
justed relative risks for postpartum infections or hem- 
orrhage, perinatal death, and accidental injury were 
less than twice as great in unwanted than wanted preg- 
nancies but all of these were significant differences. 
The adjusted risk of psychosocial conditions was about 
2% times as great in unwanted pregnancies and was 
highly significant. 

Duration of gestation and/or birth weight could not 
have affected the relationship of maternal attitude to 
infant survival because there was no difference in birth 
weight or gestation of wanted and unwanted pregnan- 
cies. It was not possible to identify any difference in the 
cause of death of wanted and unwanted pregnancies or 
in the cause of accidental injuries. | 

In order to determine whether the women with un- 
wanted pregnancies had a predisposition to accidental 
injuries which preceded the pregnancy, accidental in- 
juries occurring during the 6 months preceding the last 
menstrual period were analyzed. Women with wanted 
and unwanted pregnancies were compared and no dif- 
ferences were found. 


Comment 


This study compared wanted and unwanted preg- 
nancies which were carried to term by white ever- 
married women who were members of Kaiser Foun- 
dation Health Plan. The purpose of the study was to 
determine whether the unwanted pregnancies incurred 
excess risk of fetal and obstetric complications beyond 
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those which could be attributed to differences in race, 
socioeconomic status, parity, and age of mother. 

The analysis revealed consistent differences in preg- 
nancy outcome, congenital anomalies, and postpartum 
complications of wanted and unwanted pregnancies. 
When parity and socioeconomic status were controlled, 
the differences were small in magnitude although they 
were consistent in direction and some were highly sig- 
nificant. 

Other significant differences between wanted and 
unwanted pregnancies were in the frequency of psy- 
chosocial complaints in the prenatal clinic and in the 
administration of analgesics during labor. Both of 
these factors should, perhaps, be regarded more accu- 
rately as concomitants or attributes of unwanted preg- 
nancy than as consequences per se. The single most 
statistically significant relationship found was between 
the report of accidental injury and the mother's at- 
titude. 

The results of this investigation did not support sev- 
eral hypotheses which have received considerable 
attention in the literature. Maternal attitude was not 
significantly related to length of labor, duration of ges- 
tation, low birth weight, prenatal medical coinplica- 
tions, or intrapartum complications. In particular, the 
hnding that the length of labor and intrapartum com- 
plications did not differ between women with wanted 
and unwan:ed pregnancies showed that maternal at- 
titude and psychosocial stress had little effect on the: 
progress of labor, given that access to medical care is 
equal, as wes the case in this study. 

The increase in accidental injuries among women 
with unwanted pregnancies showed that stress 'pro- 
duced a measurable effect on these women. Because 
the accidental injuries were not different during 6 
months preceding the pregnancy, these differences 
cannot be attributed to a predisposition among women 
who have unwanted pregnancies. 

The results of this prospective study support the hy- 
pothesis that in some respects unwanted pregnancies 
are subject 10 poorer outcomes than wanted pregnan- 
cies of similar ethnic group, parity, maternal age, and 
socioeconomic status. This investigation does not, how- 
ever, differentiate the mechanism for these results. 
The relationship of maternal attitude to congenital 
anomalies mav be due to an indirect mechanism such as 
ingestion of illicit medications or presumed abortifa- 
cients or may be due to a direct mechanism resulting 


' from stress-mediated changes in hormone levels pro- 
. ducing congenital anomalies. The relationship of ma- 


ternal attitude to postpartum hemorrhage or infection, 
when no relationship was found between maternal at- 
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ütude and prenatal and intrapartum complications, 


might be due to differences in the clinical management 


of labor and delivery leading to differences in rate of 


postpartum complications or may be due to direct 
stress-related mechanisms. Evidence for differences in 
patient-physician interaction of wanted and unwanted 
pregnancies is provided by the fact that maternal at- 


titude was related to administration of analgesics dur- 


ing labor. 
It is also difficult to hypothesize a mechanism for the 


relationship of maternal attitude to perinatal death . 


when no difference was found in birth weight or gesta- 
tion. The fact that the differences in survival of wanted 
and unwanted pregnancies were based mainly on fetal 
deaths and neonatal deaths occurring before discharge 
from the hospital rules out neglect as an explanation 
for these differences. j 
These results offer some justification for considering 
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maternal attitude as a clinically meaningful risk factor 
in regard to fetal outcome. They do not, however, jus- 
tify considering maternal attitude as an important de- 
terminant of intrapartum complications or duration of 
labor. The relationships which were found require 
further study to distinguish whethér direct stress- 
mediated effects may have produced these results or 
whether indirect differences in maternal behavior or 
other characteristics may be responsible for. this result. 
The possibility of a direct stress mechanism is sup- 
ported by recent studies of primates which measure 
decreased uterine blood flow and anoxia in response to 
psychological stress.? | 


The authors thank Boe Visscher, M.D., Virginia 


` Clark, Ph.D., and Irving Cushner, M.D., of the Uni- 


versity of California, for their assistance with the study 
design and data analysis. 
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Postpartum glycosylated hemoglobin levels in mothers 
of large—for—gestational age infants 
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Glycosylated hemoglobin levels were determined in 19 women who were delivered of 
large-for-gestational age (>4,082 grams) infants and compared to contre! values. Although the 
mean level for each group did not differ significantly (6.7% + 1.5% versus 6.5% + 0.2%) three 
women had increased hemoglobin glycosylation. in this series the birth of a large infant correlated 
with prepregnancy obesity and greater weight gain during pregnancy. (AM. J. OBSTET. GYNECOL. 


136:380, 1980.) 


INFANTS OF DIABETIC MOTHERS Characteristically 
are large for gestational age (LGA). It is thought that 
chronic maternal hyperglycemia leads to fetal hyper- 
insulinemia with resultant adipose deposition and mac- 
rosomia. Recently, Schwartz and associates’ studied 
pregnant diabetic women and found that their glyco- 
sylated hemoglobin (A,C hemoglobin) levels were 
higher than those in pregnant normal women. Fur- 
thermore, Widness and associates” showed that the ele- 
vated levels of A,C hemoglobin in diabetic gravid 
women correlated directly with the increased birth 
weights of their infants. 

This evidence has led to speculation regarding he- 
moglobin glycosylation in normal women who give 
birth to LGA infants. Since the glycosylation process is 
nonenzymatic and essentially irreversible for the life of 
. the hemoglobin molecule, the levels can be assessed 
after the delivery of an LGA infant. The following re- 
port summarizes the data collected during such an in- 
vestigation. 
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Methods 


Total A,C hemoglobin was determined by the meth- 
od of Rahbar and colleagues? Venous blood was col- 
lected in tubes anticoagulated with ethylenediaminetet- 
raacetic acid during the first three. days of the 
postpartum period. Specimens were refrigerated at 
4* C until analyzed. 

Women who gave birth to infants with birth weights 
greater than or equal to 4,082 grams (9 pounds) par- 
ticipated in the study after informed consent was ob- 
tained. Similarly, women who gave birth to infants 
weighing less than 4,082 grams (but greater than 2,640 
grams) at term served as a control group. A,C hemo- 
globin was also measured in a small number of preg- 
nant women with insulin-dependent diabetes. 

Information pertaining to maternal height, pre- 
pregnancy weight, and weight gain during pregnancy 
was collected. Antepartum complications and birth 
weights of previous infants were noted. Maternal 
height and prepregnancy weight were compared to the 
actuarial tables of the Metropolitan Life Insurance 
Company? to assess obesity. The infant's gestational age 
was determired by the method of Dubowitz and 
Dubowitz*; birth weights, as they related to gestational 
age, were judged on the basis of both the Denver? and 
Montreal’ intrauterine growth charts. 

The data were analyzed statistically by Student's t test 
for comparison of mean values and by regression anal- 
ysis for the determination of correlation coefficients. 
Chi-square analysis was used to compare the distribu- 
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tion of maternal obesity within each of the two mater- 
nal groups. 


Results 


Table I summarizes the results of this investigation. 
Mean A,C hemoglobin did not differ significantly be- 
tween mothers with macrosomic infants and those with 
infants with weights appropriate for gestational age. 
Three women with LGA infants had A,C hemoglobin 
levels which were two standard deviations above the 
mean for the control group. One of these women; with 
the highest A,C hemoglobin level measured, had a to- 
tally aglycosuric pregnancy and a past history of deliv- 
ery of two LGA infants at term. | 

AC hemoglobin did not correlate with the infant's 
birth weight (r = 0.19) or with the maternal weight 
gain during pregnancy (r = 0.36). Mothers of LGA in- 
fants had a.significantly greater weight gain during 
pregnancy than the control mothers (35 + 3 pounds 


versus 24 + 3 pounds; p « 0.05). By actuarial tables. 


prepregnancy weights were excessive in nine of 18 
women with LGA infants and in three of 11 control 
women (chi? = 19.6; p « 0.001). l 

A,C hemoglobin levels in six pregnant women with 
insulin-dependerit diabetes ranged between 5.8% and 
10.2% with a mean and standard error of 7.68% + 
0.51%. Only one LGA infant was born to this group of 
women and his mother had the lowest AC hemoglobin 
value of the six. 


Comment 

In this study the occurrence of macrosomic infants 
was statistically related to prepregnant obesity and in- 
creased weight gain during pregnancy. Conclusive evi- 
dence of altered glucose tolerance was not detected 
during the antepartum period i in these women nor was 
it reflected in the postpartum levels of A,C hemoglo- 
bin. One patient, however, might have had sustained 
hyperglycemia as the A,C hemoglobin clearly was 
elevated. 

In contrast to birth weights of infants of diabetic 
mothers,? birth weights of the infants in this study did 
not correlate with the maternal A,C hemoglobin levels. 
This suggests that mean plasma glucose concentrations 
were not consistently elevated throughout pregnancy.? 
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Table I. A,C levels, maternal data; and infant data 











Control 
mothers 


(n = 12), 


Mothers of 
LGA infants 
(n = 19) 





A,C hemoglobin (906): 


Mean + SE 0:4 21.5 6.5 2: 0.2 
Range 5.4-9.6 5.8-7.8 
Maternal data: : 
Primigravid 4 3 
Multigravid 15 9 
Prepregnancv weight 
(pounds) l 
Mean + SE. 145 + 7.0 131 + 6.4 
Range 101-234 105-165 
Weight gain with 
pregnancy (pounds) 
Mean + SE 3555 3,1 24 + 3.4 
Range 5-57 5-36 
No. obese 9 3 
Infant data: | 
Abnormalities . 0 ' 0 
Birth weight (gram) 
Range f 4,082-5,273 2,807-3,969 
Gestational ages (wk.) 
Range 38-40.5 ^ 38-41.5 


+“ = 9.31 (p < 0.05). 


' Increased postprandial blood glucose levels have beén 


identified in approximately 1096 of women who are 
delivered of LGA infarits.'? Perhaps the transient 
postprandial rise in maternal blood glucose increases 
the load of glucose to the fetus, thereby increasing its 
weight. A transient increase in maternal blood glucose 
concentration should not increase the level of hemo- 
globin glvcosylation. 

, The delineation of the many etiologies of intra- 
uterine growth retardation has broadened our under- 
standing of that important perinatal problém. Except 
for infanzs of diabetic mothers, little is known about the 
mechanisms that lead to “overgrowth” of the human 
fetus. At our institution LGA infants comprise approx- 
imately 896 of our annual births. The problems these 
infants pose to perinatal care are significant and 
further studies ón the apparently normal mothers of 
such infznts seem warranted. 


We would like to thank Mr. Jerry Newton for de- 
termining the 4,C hemoglobin levels. 
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Mosaic and hypermodal cells in amniotic fluid 


cell cultures 
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Karyotypic results from a series of 975 consecutive amniotic fluid specimens studied for prenatal 
diagnosis are reported. In only 32% of specimens were all cells analyzed euploid. Two thirds (63%) 
of the specimens studied were hypomodal in at least one cell; 25% of the studies were hypomodal 
in three or more cells. In contrast, only 3.596 of the studies were hypermodal in one or more cells. 
Most frequently an additional chromosome 2 was present in these hypermodal cells. Cells with other 
than a diploid chromosome constitution may be mistakenly identified as evidence of mosaicism. This 
is especially likely when the involved chromosome is one associated with a clinically defined 


syndrome. (AM. J. OBSTET. GYNECOL. 136:383, 1980.) 


CYTOGENETIC analysis of amniotic fluid cells for an- 
tenatal diagnosis is a well-established procedure. The 
techniques used are complex and require careful at- 
tention to detail to avoid diagnostic errors. A review of 
our experience provides information which may aid 
when mosaicism is questioned with amniotic fluid cell 
cultures. This is especially important since both false- 
positive and false-negative examples of mosaicism have 
been reported in amniotic fluid cell cultures." ? 


Material and methods 


The patients in this report represent a consecutive 
series of 975 patients who have undergone antenatal 
genetic diagnosis at the University of Oregon Health 
Sciences Center. The essential aspects of this process 
have been reviewed previously,* 4 but details i important 
to the present discussion will be provided. Following 
sonograhy at 14 to 15 weeks' gestation, amniocentesis is 
performed with sterile technique. Approximately 15 to 
20 cc of amniotic fluid are removed. The specimen. ls 
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centrifuged at 600 rpm for 10 minutes. Cells are resus- 
pended i in one sixth of the original amniotic fluid vol- 
ume and placed in F-10 medium supplemented with 
15% fetal calf serum, glutamine, and gen:amycin. Spec- 
imens are grown in Falcon T-30 plastic flasks in a 
water-jacxeted CO; incubator. Cells are subcultured 
and harvested independently from each of the flasks 
with trypsin. Following hypotonic treatment with 
0.075M KCl in a dilute aqueous solution of fetal calf 


‘serum, the cells are fixed with acetic acid/ methanol and 


slides are prepared. Cells are banded with either 
quinacrine mustard, trypsm-Wright's, or both. Studies 
are generally completed within 20 days following the 
amniocer.tesis. A minimum of 20 cells are counted and 
at least three karyotypes are made from each speci- 
men. Studies are extended if questionable results are 
obtained. | 


Results and comment 


The indications for study in these patients are quite 
similar to those in other published series.* 5 Advanced 
maternal age was the most frequent indication for 
study. Other indications were history of a previous 
chromosome error, neural tube defect, or biochemical 
genetic disease. Likewise, the observed frequency of 
chromosome aberrations (2.2%, Table I) is in agree- 
ment with previously published studies. However, it 
appears that fewer sex chromosome aberrations may 


. nave been identified: This may simply be a reflection of 
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Table I. Chromosome abnormalities in 975 
consecutive amniotic fluid specimens 


a | No. 


Trisomy 2: 
Trisomy 2: - mesi 
Trisomy iB ^c : 
Trisomy X (mosaic) 
Translocatzons: 
14; 2] r balanced) 4 
14; 21 runbalanced) 2 
13; 14 i balanced) 2 
] 
I 
I 


13; 14 tunbalanced) 
12: 13 tbalanced) 
1: 15 (balanced) 


Inversion: ; 
Chromosome 2 (balanced) ] 
Chromosome 20 (balanced) m 
Total ` 2] 


Table II. Distribution of hypomodal and 
hyper modal cells 


Euploid | ^ 892 ^— 894. 


Hypomodal . 
| cell 22l: 22.6 
2 cells 153 15.8 
3 or moze cells 245 25 
Hypermocal ` . 34 ; 3.5 
Total 975 100.0 


Table III. Amniotic fluid cultures with two or more 
hypermodal cells 





l +12 +12 : 

2 +4 +4 

3 +14 +D 

4 +X +C 

5 T2] + Marker* 

6 "+C +Marker 

7 +19 + Marker + Marker 


*Marker chromosomes were not specifically identifiable 
as to chromosome number, but may have been identified 
by group as noted in the text. 


sample size, or it may indicate a subtle difference be- 
tween this population and others previously reported. 

Aneuploidy as an artifact of culture has been briefly 
commented upon in previous reports," ^ 8 which gen- 
erally have been only single case reports. The abstract 
by Peakman and associates? has reported the results of 
an initial study of this phenomenon. As can be seen 
from Table II, two thirds of al! cultures contain at least 
one aneuploid cell and one of every four cultures has 
three or more aneuploid cells. Hypomodal cells ac- 
count for the majority of these changes. However, 
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344% .of the studies demonstrated at least one hy- 


." permodal cell. 


Seven amniotic specimens were studied with two or 
more hypermodal cells (Table III). Specimen 1 had two 
cells each with an additional chromosome 12. ‘On 
follow-up this infant is normal. Pregnancies 2, 3 and 5 
are still in progress. Pr egnancies 4 and 6 resulted in - 
normal offspring. Fluid from the seventh study had 1 
cell with ar additional chromosome 19. One of the 
marker chromosomes was definitely an F group chro- 
mosome, but banding did not identify whether a 19 or 
20, The third cell contained an F size chromosome but 
no further Gelineation was possible. In short, none of 
these infants has been abnormal, but three pregnancies 
continue. 

Additional chromosomes in hypermodal cells repre- 


- sent a nonrandom distribution (Table IV). Statistical 


analysis'® of this distribution confirms that a nonran- 
dom change is present. Chromosome 2 was present 
significantly more frequently than expected by chance 
(p < 0.05). A similar finding was reported by Peakman 
and associates.’ Why is chromosome 2 so frequently the 
additional chromosome in these aneuploid cells? Fur- 
ther study is necessary to definitively answer this ques- 
tion, but it is possible that specific genetic mater ial 
which enhances long-term in vitro growth is found on 
this chromosome. If this is correct, then identification 
and preferential activation of this material should 
promote in vitro growth of amniotic fluid cells. 

The major concern with inter pretation of culturally 
produced aneuploidy Is possible confusion with mosa- 
icism. Obviously, conseling and the decisions of parents 
may be quite different, dependent on whether a mosaic 
fetus or cultural aneuploidy is present. We have not 
observed an abnormal infant or fetus when only one 
cell was aneuploid, but this could occur, since abnormal 
embryonic cells have been observed to grow slowly in 
vitro.!! When mosaicism is identified, the abnormal cell 
line may represent a minimal estimate of its actual in 
vivo frequency. . 

Hoehn and colleagues” have suggested that the 
technique of amniotic fluid culture affects the number 
of anueploid cells. They suggested that cells cultured 
with the in situ coverslip technique demonstrated less 
anueploidy and fewer structural rearrangements. We 
have not made this comparison, since in situ culturing 
was not performed with these specimens. However, if 
the gain of an additional chromosome is nonrandom 
(Table IV), it then becomes more difficult to explain 
this phenomenon as entirely the result of a chance oc- 
currence due to a specific culture technique. 

The final interpretation of pr enatal cytogenetic stud- 
ies must depend On accuracy and attention to detail. 
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Table IV. ‘Extra chromosome in hypermodal amniotic fuid cells 


X ^x 

X. 

Xa. 

X 

X 

X. X | 

X X oK x. oX a ae 
X XXX a a X- ae. ae 
1 2 3 4 5 6 7 8 9 10 11.19 13 


" When aneuploid cells are identified their frequency 


X 


14 


must be defined. Generally more cells must be studied. 
If aneuploidy is present in more than one in situ colony -... 


or more than one culture flask, the case for mosaicism’ 


is much stronger. In some cases a repeat amniocentesis .. 


and study may be indicated. This will not completely 


"explain away" the observed aneuploidy but it reduces . 


the likelihood of mosaicism. When the involved chro- 


mosome is associated with an observed chromosomal - 
aneuploidy syndrome the possibility of mosaicism is- 
more critical, although survival has been‘ observed in i 
an otherwise nonviable trisomy when mosaicism was 
present. ` 


Parents need to: be advised of the possibilty o of 


“~ 


. X 
X 
EC d 
i X 
: X 
X 
X 
: X. X 
"e Xx X 
X X "X X X X 
15 16: AT. 18 X Y Marker 


19 20° 91 22 


mosaicism when ápparent ‘cultural aneuploidy i is ob- 
served. Frequently mosaicism will not be present, but 
only when fully informed of this possibility will some 
parents elect to terminate a possibly affected preg- 
nancy. Generally a professional judgment regarding 
the presence or absence of mosaicism must be made 


and discussed with the family. The counselor will fre- 


quently need to provide additional psychologic and 
professional support to these families. 
Addendum >. | 
Pregnancies 2, 3, and 5, repor ted as in progress, have 


all ended with the birth of normal infants. Thus all ^ 


"reported. pennae have produced normal infants. 


^ 
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Fetal breathing movements in response to maternal 
inhalation of 5% carbon dioxide 


J. W. KNOX RITCHIE, M.D., M.R.C.O.G. 


K. LAXHANI, M.B., M.R.C.O.G. 
Belfast, Northern Ireland | 


The effect upon fetal breathing movements (FBM) in 49 women with uncomplicated pregnancies 
who inha ed 596 carbon dioxide in air for 15 minutes was observed with a1 ADR real-time 
ultrasound scanner. A threefold increase in FBM occurred during the inhalation of CO;. (AM. J. OBSTET. 


GYNECOL. 136:386, 1980.1 


STUDIES in animals suggest that the intermittent na- 
ture of fetal breathing movements (FBM) is not related 
to arterial blood gas tension.! However, experimentally 
induced changes in arterial blood Pos and Pco; can 
alter the incidence of FBM, and there is a substantial 
increase in FBM in the ewe? and rhesus monkey? when 
the fetal arterial PCo; is raised experimentally. This 
study examines the effect upon FBM of induced ma- 
ternal hypercarbia in normal human pregnancy. 


Methods 


Forty-nine women with uncomplicated singleton 
pregnancies between 32 and 39 weeks’ gestation were 
studied; all were subsequently delivered of normal in- 
fants with weights appropriate to their gestational age 
and Apgar scores of 7 or more at five minutes. No 
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restriction was placed upon smoking (20 patients 
smoked) or dietary habit prior to the observations 
which were usually carried out in the morning. None of 
the mothers was taking drugs other than hematinics. 
The patient rested in the semirecumbent position for 
approximately five to ten minutes while an appropriate 
ultrasound picture of her fetus was obtained using a 
linear array real-time B-scan instrument (ADR Model 
2130) with a 3.5 MHz transducer. A longitudinal scan 
through the fetal chest and abdomen was obtained and 
breathing movements were noted when the anterior 
chest wall and abdomen moved in opposite directions 
together with an increase in the curvature of the fetal 
spine. The occurrence of each of these movements was 
noted using a foot-operated event marker on a two- 
channel chart recorder (Devices Model 2M). Gen- 
eralized fetal movements (GFM), defined as move- 
ments of the fetal trunk, were recorded on the second 
channel of the chart recorder the foot switch being 
depressed for the total period during which move- 


ments of the fetal trunk persisted. Because of the 


difficulty in recognizing FBM when GFM were occur- 
ring, breathing movements during these periods of 
fetal activity were ignored. 

Observations of FBM and GFM were made over a 


‘control period of approximately 15 minutes after 


which 596 carbon dioxide in air was inhaled by the 
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mother. The gas mixture, consisting of 9.5 liters of air 
and 0.5 liters of carbon dioxide, was delivered through 
a Hudson disposable face mask (Henley Medical Sup- 
plies, Ltd., London), using a Boyles anesthetic machine 
with a nonrebreathing system. After a 5 minute period 
for equilibration was allowed, observations were made 
for a further 15 minutes. In analyzing the records ab- 
sence of FBM for longer than six seconds was defined 
as nonbreathing or apnea. The periods spent in FBM 
and in GFM are expressed as a mean percentage of the 
total recording time with the standard error. 

In another 15 patients the maternal heart rate, blood 
pressure, and respiratory rate were measured by clini- 
cal observations every five minutes throughout the ex- 
periment. The fetal heart rate was also continuously 
recorded. using the ultrasound head of a fetal heart 
rate monitor (Corometrics Model 111). In each of three 
other patients who had radial artery catheters in situ 
for another purpose, arterial blood gas analysis was 
carried out twice during the control period and at 5 
minute intervals throughout the period of carbon 
dioxide inbalation. Results are given as the mean with 
the standard error. 


Results 


Maternal inhalation of 5% carbon dioxide produced 
a small rise in the maternal heart rate of 6 + 2 beats per 
minute (p « 0.05) but there was no significant altera- 
tion in fetal heart rate. The maternal respiratory rate 
increased by 2 + 0.6 breaths per minute (p « 0.05) and 
the depth of breathing also increased although this was 
not measured directly. T'here was no significant change 
in the maternal systolic or diastolic blood pressure dur- 
ing the procedure. 

The change in arterial blood gas and pH values in 
three patients showed a mean rise in arterial Pcos of 3 


mm Hg during the episode of hypercarbia together 


with a rise in arterial Po; of 8.mm Hg. The change in 
arterial pH was minimal. 

The change in FBM observed in response to mater- 
nal hypercarbia is shown in Table I. There was a 
threefold increase in the incidence of FBM during in- 
duced hypercarbia; however, there was no significant 
alteration in the incidence of GFM (6.8 + 0.7% and 
7.2 + 0.8%). 


Comment 


Breathing 5% carbon dioxide in air would appear to 
have little effect upon the maternal cardiovascular sys- 
tera and this is supported by previous observations* in 
healthy adults under similar conditions. The fetal heart 
rate also is not altered significantly. Although the inha- 
lation of this concentration of carbon dioxide causes a 
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Table I. Fetal breathing movements (FBM) 


Breathing | Values 


Control 15.8 + 2.4 
5% CO, 47.7 + 2.6 


The mean FBM before and after CO; (N = 45, p < 0.001). 


brisk and clinically obvious change in maternal respi- 
ration, it only caused discomfort in the presence of an 
upper respiratory tract infection. Both the maternal 
rate and depth of breathing increased; a similar change 
has been reported by Peabody* who found that total 
ventilation was doubled when the carbon dioxide con- 
centration of the inspired air was beween 4.2 and 
5.4%. 

The effect upon FBM was consistent in that the inci- 
dence of breathing increased substantially in all but two 
instances where it remained virtually unchanged. Nei- 
ther of the two patients nor their infants differed in 
any apparent way from the others in the series. There 
were eight occasions when no FBM were observed dur- 
ing the control period and in each fetal breathing was 
simulated by maternal inhalation of carbon dioxide to a 
mean incidence of 38.6 + 4.2%. 

These results are similar to those reported by Boddy 
and colleagues? in fetal sheep and by Martin and asso- 
ciates? in the fetal rhesus monkey. Boddy and co- 
workers? showed that under the stimulus of maternal 
inhalation of 4 to 696 carbon dioxide in oxygen mixed 
with nitrogen, the incidence of FBM in the fetal sheep 
doubled and the tracheal flow of amniotic fluid almost 
tripled, the latter effect being attributable to an in- 
crease in. the depth of breathing rather than an in- 
crease in rate. 

It might be argued that the changes in FBM noted in 
this study were the result of the increzse in maternal 


‘(and presumably fetal) Po; which occurred. However, 


Boddy and co-workers,” using 50% oxygen in nitrogen, 
noted no effect upon FBM and similar results have 
been obtained in human pregnancy using 50% oxygen 


in air (K. Ritchie: unpublished observations). Thus it 


would seem unlikely that the change in FBM is related 
to coincident changes in Pog. 

The sensitivity of the fetus to changes in Pco; is re- 
markable and Martin and co-workers? comment that 
increased FBM in the fetal rhesus monkey may be ob- 


‘served with elevations of fetal arterial Pco of as little as 


2 to 4 mm Hg. Cross and co-workers,’ in their observa- 
tions upon premature and full-term infants, provide 
evidence that hypercarbia 1s a more potent stimulus to 
breathing in the newborn infant than in the adult. It is 
also of interest that in the adult the effect of CO; ap- 
peared to be enhanced in the presence of acidosis,‘ 


47 
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although Martin and colleagues? found that CO, was 
less of a stimulus in those fetal rhesus monkeys which 
were relatively hypoxic before the administration. of 
CO; to the mother. Further study of this point is cur- 
rently being undertaken in this department. 
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Neonatal heart rate reactivity following variable 


decelerations during labor 
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The instantaneous heart rate of 65 healthy neonates was continuously monitored during labor and 
the first 30 minutes of neonatal life. It Was found that infants who had moderate or severe variable 
decelerations in utero had a significantly: delayed neonatal heart rate (NHR) reactivity without any 
evidence of perinatal asphyxia. The NHR pattern of infants with and without variable decelerations 
is described and possible mechanisms which could explain the delayed NHR reactivity are 


discussed. (AM. J. OBSTET. GYNECOL. 136: 389, 1009 l 


SPECIFIC neonatal heart rate (NHR) patterns are as- 
sociated with clinical syndromes such as prematurity,” ? 
respiratory distress,’ and intrauterine growth retarda- 
tion.* In order to investigate a possible correlation of 
antepartum fetal heart rate (FHR) changes with the 
instantaneous NHR, continuous fetal-neonatal heart 
rate monitoring in a group of normal infants was per- 
formed, and the NHR pattern following variable FHR 
decelerations during labor was studied. 


Material and methods 

Sixty-five women with uncomplicated, singleton, 
term pregnancies participated in the study. Only spon- 
taneous labors and deliveries in which no medications 


were administered systemically and in which the neo- . 


natal one-minute Apgar scoring was 27 were included 
in the study. 

Direct internal monitoring with a spiral electrode 
and an intrauterine pressure catheter was started as 
soon as the amniotic membranes ruptured. The trac- 
ings of the last 30 minutes preceding delivery were 
analyzed. Baseline FHR, FHR variability, and the pres- 
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ence or absence of significant variable decelerations in . 
the second stage were recorded. 

Significant variable decelerations were considered to 
be present whenever abrupt sharp U-shaped FHR 
drops with variable onset in relation to contractions 
occurred,® reaching a FHR level of «70 beats per 
minute (BPM) for >30 seconds or 70 to 80 BPM >60 
seconds® with a deceleration/contraction ratio >30%. 

The study group was then divided into two: In 
Group A were those with significant decelerations and 
in Group B were HOS without significant variable de- 
celerations. 

Immediately following delivery of the head and 
trunk, a belt-type disposable electrode (Infantrode*) 
was attached to the neonate's back and instantaneous 


.NHR monitoring was begun with a neonatal monitor 


(Corometrics 5121). Adequate NHR tracings were 
achieved within 12 seconds after delivery of the head in 
all cases. The cord was clamped within a minute of 
birth and the neonate was transferred to a warmed 
basinette. Néwborn eye treatment and identification 
procedures were postponed until the NHR monitoring 
was completed at 30 minutes of age. — 

The following NHR parameters were analyzed: ini- 
tial NHR (at 12 seconds after delivery of the head), 
peak NHR, time from delivery to peak, duration of 
peak NHR, NHR until 30 minutes post partum, and ' 


` short- and long-term NHR variability. 


The long-term (LT) NHR variability, which is de- 


*Survival Technology, Bethesda, Maryland. 


TCorometrics Medical System, Inc., Wallingford, Con- 
necticut. 
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Fig. 1. Instantaneous NHR (mean + SEM) during the first 30 minutes post partum in neonates with 
variable decelerations (Group A) and without variable decelerations (Group B). 


Table I. Pertinent perinatal data of Group A (with 
variable decelerations) and Group B (without variable 
decelérations) 








Group | Maternal age (yr.) stage (nin.) 


Birth weight (gm.) 


"A "^ 969-il* 3969-49. . 9275-19. 
B 25.8 x: 0.9 3.359 + 64 98.3 + 9.8 
*Mean + SEM. m 


fined as the difference | in minimum and maximum val- 
ues of the heart rate withiri a time period, expressed in 
BPM, and the short-term (ST) variability, which is the 
average change i in R-R interval (“event-to-event time"), 
msec.,® 7 are the result of sympathetic- parasympathetic 
interaction, thus reflecting the reactivity of each sys- 
tem. The LT and ST variability, which are considered 
accurate indices of neonatal well- -being* were computed 
by the monitor every 512 cardiac cycles and were ana- 
lyzed for the first 30 minutes of life for each infant. 

- Statistical analysis of the data was performed by 
means of the Student t test for unpaired variables. Dif- 
ferences were considered significant at the P < 0.05 
level. 'The results are expressed as mean + + standard 
error of the mean (SEM). 


Results 


Significant decelerations were present in 33 patients 


(Group A) and absent in 32 patients (Group B). FHR 


variability was average in all infants. Pertinent perinatal 
data are shown in Table J and indicate no significant 
differences between the two groups. Fifteen neonates 
in woup A (45. 496) and five i in Group 7 (15. 6%) were 


Duration of 2nd - 


found to have the cord around the neck or other body 
parts. Apgar scores were equal to or above 7 in all 
patients and all infants had an uncomplicated neonatal 


‘course. 


The baseline FHR was identical for all fetuses (Table 
II). However, initial NHR for Group A (variable decel- 
erations), 123-+ 5.8 BPM, was significantly lower than 
that of Group B (no decelerations), 169 + 3.6 BPM. In 
both groups, the heart rate increased immediately after 
birth and achieved similar peaks of approximately. 185 : 
BPM. However, Group À neonates needed a signi- 
ficantly longer period to reach the peak NHR, 
2.2 + 0.2 minutes, and maintained the peak NHR 
longer, 2.4 + 9.2 minutes, than did Group B neonates, 
who reached their peak NHR at 0.8 + 0.1 minute post 
partum and maintained it for 0.6 + 0.1 minute (Fig. 1, 
Table II). | | 

The peak NHR is followed by a gradual almost paral- 
lel line of recovery (Fig. 1) in both groups. At 5 minutes 
post partum, Group A still had a significantly higher 
NHR than Group B, but this difference became insig- 
nificant from the seventh postpartüm minute on. Both 
groups declined by 15 BPM within three minutes after 
their peak and 30 BPM at 15 minutes of neonatal life. 


' The short- and long-term NHR variabilities for Group 


A, 5.8 — 0.5 msec. and.42.3 + 1.7 BPM, respectively, 
were significantly higher than the corresponding val- 
ues for Group B, 3.2 + 0.2 msec. and 22.6 + 1.4 BPM. 


Comment 
The normal NHR pattern in term healthy infants 


: (Apgar >.7) has been shown to include several charac- 
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Table II. MES E of NHR characteristics for neonates with and without FHR variable decelerations 





Time after Duration Short-term 
Baseline > I nilial Peak Delivery ( min. ) (msec.) 






Variability 





Long-lerm 
(BPM) 





A | 1362 2.0 123.1%+58 186.9 + 244 ento OD 24502 GBF 0.5 423* € L7 
(variable deceleration) l l 
B 140.3 + 2.5 169.0 +37 1854+20 08 +0.1 


(no variable deceleration) 


*p < 0.05. 


teristics which indicate a massive sympathetic activity 
outburst during the first few minutes of extrauterine 
life.5 NHR of 160 to 180 BMP with a reactive accelera- 
tion to a peak of 180 to 200 BPM within 1 to 1.5 min- 
utes was considered indicative: of a mature healthy 
autonomic nervous system.' The peak is followed by a 
gradual decline to 130 to 150 BPM within 15 to 30 
minutes. | 

In comparison to other studies which assessed NHR 
beginning after the first minute of life," * ? all babies 
were monitored within 12 seconds of birth. Therefore 
we were able to obtain a virtually continuous record 
which confirmed the very early peak (within one min- 
ute of birth) achieved by the newborn infants with 
normal FHR tracings. 

Depr essed infants have been reported to have a de- 
layed NHR reactivity with a slower decline rate from 
the peak! arid a decreased NHR variability? Our 
Group A neonates, who were not depressed at birth 
and who did well clinically, also had delayed NHR 


0.5 X01 32 +02 226 +14 


reactivity and a prolonged peak but did not have a 
slower decline or a decreased NHR beat-to-beat vari- 
ability. 

The abrupt slowing of the FHR seen in fetuses with 
the cord compression-variable deceleration pattern is 
thought to be caused by a strong vagal stimulation. 
This vagal tone is initiated by a sudden rise in arterial 
pressure and mediated via a baroreceptor reflex.)® !! 

Variable decelerations have repeatedly been shown 
to be poor predictors of fetal acidosis, neonatal anox- 
emia, or poor NHR reactivity." The pattern in 
Group A, which differed from the babies who had no 
variable decelerations in utero, was not associated with 
evidence of asphyxia in the newborn infants. 

We postulate that the delay in assuming the sympa- 
thetic NHR reactivity pattern after variable FHR decel- 
erations, as seen in our patients, was the result of pro- 
longed vagal tone, originating in utero and continuing 
to influence the NHR during the first minutes of ex- 
trauterine life. | | 
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Clinical significance of fetal heart rate patterns 
during labor 


VI. Early decelerations 


LUIS A. CIBILS, M.D.* 
Chicage, Illinois 


In a population of high-risk patients who had continuous "direct" monitoring during labor, 598 (46%) 
had no dacelerations during the first stage, while 247. (1996) had presented early decelerations 
before ccmpletion of dilatation. The clinical characteristics, the fetal heart *ate (FHR) baseline 
alterations, and neonatal outcome were compared between these two groups: there were no 
differences in any of the aspects evaluated, except that there was transient tachycardia more often 
among the early-decelerations group. The patients who had no decelerations were subdivided into 
vaginal deliveries and cesarean deliveries, and the same parameters were compared again: the 
cesarean section group had longer recordings and more contractions, lower Apgar 1 and 5 minute 
scores, and higher incidences of Apgar scores <6 at 1 minute, while all other aspects were similar. 
A possible explanation was that 82% of cesarean sections were done under general anesthesia and 
only 3% of vaginal deliveries. The implication of ruptured membranes in the etiology of early 
decelerations was extensi vely reviewed and discussed in view of these findings. It is concluded that 


amniotomy does not seem a maneuver deleterious. to the fetai well- -being. (AM. = OBSTET. GYNECOL. 


138:392, 1980.) LP : 


THE INCIDENCE of "early decelerations" of the fetal 
heart rate (FHR) during labor, either first and/or sec- 
ond stage, has been variously reported to fluctuate be- 
tween 1295? and 2795?! in rather large continuously 
monitored series. These decelerations were originally 
described by Hon," who then postulated that they were 
produced by compression of the fetal head and as- 
cribed to them no pathologic significance. They were 
later described by all investigators working in the field 
and were called "type I dip" by Caldeyro and col- 
leagues.* The fact that these decelerations occur more 
often after amniotomy and in advanced first stage of 
labor" + * ?6 was taken as an indication of possible 
pathologic significance, particularly in view of the ana- 
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tomic changes observed on the fetal head by investiga- 
tors studying intrauterine pressure relationships.” 17 ?! 
This hypothesis was carried further by Caldeyro and 


-. colleagues? and Schwarcz and associates?! who, based 
on their studies, postulated that because they occur 


more often after amniotomy this procedure should be 
contraindicated, the rationale being that it increases in- 
tracerebral pressure," * ? 20 cerebral deformation,?! 
distortion of cerebral vessels," !? ?! disalignment of 
skull bones," * * 2%% ?' reduction of intracranial 
Pos, * * ?? and blood flow," ?' ultimately leading to 
permanent central nervous system damage.” ?! 

Because amniotomy is a very common procedure in 
the management of normal as well as abnormal labors, 
it was decided to evaluate the incidence and clinical 
importance of early decelerations in a group of high- 
risk patients continuously monitored in a standard 
teaching hospital setting. It was chosen to compare the 
early-decelerations group with another one which, 
under exactly the same circumstances, did not present 
any decelerations during the first stage. 


Materials and methods 
From a group of 1,304 patients with "direct" uterine 
contraction and FHR monitoring analyzed and evalu- 
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Comparison. of 247 Fetuses with: EARLY -and 598 with NO DECELERATIONS 
SALT-FIXED TACHYCARDIA SUSTAINED. APGAR |  .. APGAR 5. F DISTRESS N. N. D. 
: 
à 2 : 2 * 
30 X. 0.06 X ET n X Ma. 
p NS. p= < 0.025 p N.S. 
20 
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1414 
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id 
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Fig. 1. Alterations of FHR baseline (saltatory-fixed, transient tachycardia, and those changes sus- 
tained) were compared in the two groups of patients on the left side of the figure. In the middle is the 
incidence of 1 and 5 minute Apgar scores of <6, and on the right is clinical fetal distress and neonatal 
death. The percentages were calculated and statistical-analysis by x? done. It may be seen that only 


tachycardia’ was higher among early decelerations. 


Table I. Quantitative clinical data in cases with no `, 
decelerations (598 cases) and early decelerations | - 


' (247 cases) - TN 
` Node- | Early de- : 
celerations | celerations | SE - 





Clinical data 





Patient's age . 22.87 93.6 — 0.47 — 07 
Gestational age ^ — 39.4 . 39.2 0.16 — | 
Duration (min) 252 > 231 12.4 — 

No. contractions 87 79 42 —— 
No. decelerations 0 19.5 .1.22 «0.0001 
Apgar | min. 8.1 80 «09 . — 
Apgar 5 min. 9.5 9.5 Q7 . — - 
Fetal weight (gm) — 3,236 3,129 39.1 «0.01 - 
Placental weight > 629 616 9.7 — 

F/P ratio 5.2 52  À 0.58 | — 


ated as previously reported, 247 presented early de- 
celerations- before second stage started while 598 did 
not have -any decelerations. The various quantitative 
and qualitative parameters were compared in an at- 


tempt to observe possible predisposing ‘conditions. to 


early decelerations, aas well as the effect of these on 
neonatal outcome. Furthermore, the-cases without de- 
celerations were divided into two groups: those ter- 
minating in vaginal delivery were compared with cases 
who had to be terminated by cesarean section because 
of relative cephalopelvic disproportion, arrest of prog- 


ress, or minor céphalic malpositions. The cesarean sec- 


Table II. Incidence of maternal clinical condition 
(number of cases in each category; percentages are in 
parentheses) 





| - | Hyper- : 
Normal | tension | PRM | Other 





Decelerations 


.Nodecelerations 140 119 194 145 598 


: . (23.4) (19.9) (82.4) (24.3) 
Early decelerations 54 35 102 56 247 
(21.8) (14.2) (41.3) (22.7) 





x” (8 df) 7.4; p = 20.05 NS. 


ʻa 


tions were done after bona fide trials of labor lasting 
. several hours, Because of the recording technique, all 


cases had membranes ruptured from 1 to over 16 
hours before complete dilatation or discontinuation of 


: the recording for cesarean section. A high number of 


cases, those induced for premature rüpture of mem- 
brares, evolved throughout the period of observation 


without the ‘ (PIDE CHOR ' of the membranes. 


Results - 
In Table I are compared some of the most pertinent 


.quantitative data between the cases without decelera- 
. tions and those presenting early decelerations. It sug- 


gests that wé were. dealing with a very homogeneous 


. population where the only significant difference may 
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within 598 Fetuses with NO DECELERATIONS 





536 VAGINAL DELIVERIES and 62 CESAREAN Sections 
SALT.-FIXED TACHYCARDIA SUSTAINED APGAR | | APGAR 5 F. DISTRESS N. N. D. 
Ao 
> p X 21.5 
30 XK 4053 X 0.06 x* ?4 p: < 0.0005 x? 9.03 x? 0.02 PE 
p N.S. for all p WS. p N.S. for both 
20 
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I 
" SS 
Io \ 
N de vag 
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Fig. 2. “No-deceleration” patients grouped according to mode of delivery. Incidences of baseline 
alterations, intrapartum distress, and neonatal condition were compared between vaginal deliveries 
and cesarean sections. There was a difference only in the incidence of 1 minute Apgar score x6 
where the cesarean section group had a higher incidence calculated by x^. 


Table III. Quantitauve clinical data in cases with no 
decelerations: Vag-nal deliveries (526 cases) and . 
cesarean sections (62 cases) 






Clinical data 


Patient’s age E 22.4 0.7 — 
Gestational age 39.3 39.6 0.22 om 
Duration (min.) 233 415 28.0 «« 0.001 
No. contractions 81 ' 138 9.6 «x 0.001 
No. decelerations 0 0 : 
Apgar | min. 8.2 7.5 0.18 «0.001 
Apgar 5 min. 9.6 92 0.13 «0.01 
Feta] weight 3,208 3,484 79.8 «0.001 
Placental weight 62 675 20.2 «0.02 
F/P ratio 5.24 5.28 0.11 — 


be observed to Lave occurred between the fetal 
weights, and this was only of 100 gm. A further indica- 
tion of the homogeneity of the two populations is seen 
in Table II which shows no difference among the vari- 


ous pathologic conditions which affected these pa-. 


tients. A small but insignificantly higher incidence of 


" premature rupture of membranes was found among 


the early-decelerations group. The most important 
changes in FHR baseline and neonatal outcome are 
compared in Fig. ] which shows a significant difference 
only in that the early-deceleration group had a higher 
incidence of tachycardia. In all other parameters, clini- 


Table IV. No decelerations: Incidence of maternal 
clinical condition (number of cases in each category; 
percentages are in parentheses) 


Hyper- 
Type of delivery Normal EP Total 


Vaginal 129 10} 179 127 536 
(24) 119) (33) (24) 
Cesarean 11 18 15 18 62 

(18) (29) (24) (29) 


x? (3 df) 5.96; p = 20.1 NS. 
*Premature rupture of membranes. 


cal fetal distress, Apgar scores or neonatal outcome 
there were rio differences: The one death in the no- 
decelerations group was due to a congenital malforma- 
tion incompatible with life and the other in the early- 
decelerations group. was an infant with congenital 
heart disease incompatible with life, born of a class C 
diabetic mother. l 

The subgrouping of the cases without decelerations 
in those deliverec vaginally or by cesarean section, in 
Table III, reveals significant differences in several im- 
portant quantitative parameters. Those who, because 
of poor progress of labor, had to have cesarean sections 
had almost twice as long a recording and one third 
more contractions. ‘This may have been necessary be- 
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cause the infants were of larger size and nourished by 
heavier placentas. Furthermore, the average Apgar 
scores at l and 5 minutes were slightly but significantly 
lower among the cases ending in cesarean section. 
However, the clinical pictures were very comparable in 
both groups as indicated in Table IV where no differ- 
ences are seen between them. The FHR baseline alter- 
ations, Apgar scores, and neonatal outcome in these 
two groups are compared in Fig. 2. It seems clear that 
only the incidence of -Apgar scores less than 6 at the 
first minute of life was higher among the infants born 
by cesarean section, while all the other parameters ana- 
lyzed were the same in the two groups. It is probably of 
interest to note at this point that 82% of those under- 
going cesarean sections received general anesthesia 
and only 18% conduction anesthesia, whereas those 
delivering vaginally had 3% general and 22% conduc- 
tion anesthesia. The Apgar scores at 5 minutes were no 
longer different as well as the postnatal evolution. 


There were only two cases of mild respiratory distress. 


syndrome among those delivered vaginally .and ‘the 
above-mentioned neonatal death. 


Comment 


Because all the cases reported in this study were 
monitored by “direct” methods, which imply that the 
membranes were ruptured, it seems pertinent to re- 
view at the same time the publications where the effect 
of amniotomy upon the fetus was studied. Some inter- 
esting observations have been made, and a number of 
hypotheses postulated to explain the changes observed 
in either the fetal behavior or the uterine activity. 
Those postulates will be discussed in the light of the 
findings reported here. . 

The 19% incidence of early decelerations among the 
total group reviewed falls in between the figures pub- 
lished by Gabert and Stenchever? (12%) and Shenker” 
(27%). However, the fetal outcome among those ex- 
periencing early decelerations during labor seems to 
vary widely, from an incidence of fetal depression at 
birth of 6% to 11%” equal to the present study. Others 
ascribe to early decelerations an ominous connotation 
when, without giving specific figures, they say that it 1s 
associated most often with fetal depression. Inter- 
estingly, the incidence of fetal depression is very similar 


among those who did not experience decelerations: 


8%,” 9 to 1096,95 and 9% in this study, suggesting that 
the appearance of pure early deceleration in the first 
stage does not significantly worsen the prognosis for 
the immediate neonatal period. 

The effect of amniotomy. It has been reported by a 
large number of authors! * * 2 that amniotomy mark- 
edly increases the incidence of “dips I" or early decel- 
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erations by significantly increasing intracranial pres- 
sure which is accompanied by a number of very unde- 
sirable secondary effects. Based on Holland's'? autopsy 
material of obstructed labors, it has been suggested that 
rupture of membranes is followed by distortion of 
cerebral vessels’ ?! and "cerebral deformation."? 7% ?! 
Furthermore, disalignment of bones" * ? and presence 
of caput succedaneum? is said to be lower among labors 
in which the first stage is completed with intact mem- 
branes. Borell and Fernstróm* have shown objectively, 
by x-rays obtained intrapartum, that in cases of 
"spasms of the lower segment" there is disalignment of 
bones particularly when the lower pole is between the 
ischial spines (about 0 station). Lindgren" has reported 
that che pressure around the equator of the presenting 
part is highest, but that "deformation of the head di- 
minishes during the second stage." His study showed 
that in hypertonic inertia there were relatively low max- 
imum pressures at the equator but that "head defor- 
mation" was present, suggesting to him that such a 
finding "goes to prove that those pressures are not of 
importance in producing the increased deformation.” 

In addition to the mechanical effects upon the head, 
there are a number of other changes produced by am- 
niotomy, some objectively shown and other postulated 
based upon animal experiments. Thus, after studies 
made in lambs, Mann and colleagues? concluded that 
intracranial pressure increases with direct head com- 
pression and this triggers diminished blood flow and 
Os consumption by the brain and increased blood flow 
resistanc? and perfusion pressure; furthermore, in the 
cases where intracerebral pressures were recorded 
these were always higher than carotid pressures. This 
experimental set-up failed to mimic intrauterine con- 
ditions where the complete fetus is subjected to the 
pressure and responds to the contractions with pre- 
dictzble increase in blood pressure, proportional to the 
pressure exerted by the contraction. An experiment 
closer to physiologic conditions was carried out by Moc- 
sary and associates,'’ in hydrocephalic fetuses with in- 
tracranial pressure recordings, who found that FHR 
early decelerations occur when that pressure reaches 
55 mm Hg or more. The same alterations were trig- 
gered bv artificial increase of intracerebral pressure, 
injecting fluids, and decelerations started to occur at 
the same threshold. They ascribed their findings to a 
vagal reflex. In other animal studies, Misrahy and as- 
sociates'* evaluated the O, availability in the fetal brain 
during labors of guinea pigs and found that it rhythmi- 
cally fluctuates with contractions; manual pressure of 
the head also triggered rapid falls in Pos. However, the 
mechanism of this alteration is not quite clear because 
they also observed that oxytocin and Pitressin markedly 
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dropped Po;, suggesting that blood supply may be the 
controlling factor. Along this line, Brotanek and Hodr? 
reported after rupture of membranes a predictable 
drop in uterine blood flow of such significance that 
they observed fetal distress in five out of eight fetuses 
studied immediately following amniotomy, the fetal re- 
sponse clearly preceding any observable change in 
uterine activity, a finding also emphasized by Schwarcz 
and colleagues.?? l 

Among other changes reported to occur following 
amniotomy are speeded up cervical dilatation® *: '* and 
facilitation of descent, although other authors deny any 
facilitating effect cf this maneuver. 

Pathophysiology of early decelerations. Since the 
first description by Hon" of these changes, they have 
been given a relatively benign significance. Later it was 
shown, by the same author and others that it is medi- 
ated by the vagus and may be completely blocked by 
atropine administration. This view: was held almost 
unanimously until it was shown! >: ?? that their number 
markedly increases following amniotomy and/or de- 
scent of the presenting past. Because these two situ- 
ations may also be accompanied by increased head 
compression and "molding" it was postulated that early 


decelerations may not be totally innocuous and, as a 


matter of fact, should be considered a rather danger- 
ous observation." * 2! These statements were sup- 
ported by some of the observations reviewed above 
regarding amniotoriy. Garcia-Austt,® using electroen- 
cephalogram tracings, speculated that cephalic defor- 
mation, bringing a5out reduction of Po;, could be held 
responsible for the “epileptiform activity" observed 
during contractions, activity often seen following "dips 
II" and persisting in the neonatal period. Schwarcz and 
colleagues?! felt so strongly about the danger of amni- 
otomy-induced early decelerations that they believe it 
may be the cause of permanent central nervous system 
damage, a possibility also suggested by Garcia-Austt? 
and Althabe and associates.! From: the foregoing, it 
would seem necessary to obtain more information with 


regard to this potentially very delicate question. Prob- - 


ably one way to evaluate those postulates and their va- 
lidity, as they apply to human fetuses in labor and their 
outcome, would be to review the experience gained 
with patient populations managed under standard 
hospital conditions. 

Clinical findings. The data presented here indicate 
several interesting elements which are at variance with 
some of the above-mentioned postulates. For instance, 
the incidence of only 1996 early decelerations among a 
large patient population monitored with ruptured 
membranes, an often-stated significant etiologic fac- 
tor,’ * **! and the absence of any decelerations in 46% 
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of cases, should be considered observations which do 
not substantiate the etiologic role of amniotomy as 
causing decelerations. Furthermore, the comparison of 
neonatal outcome among the infants whose labor 
evolved without a single deceleration until dilatation 
was completed and these who presented early deceler- 
ations reveals no differences in Apgar scores at 1 or 5 
minutes or early neonatal condition. The only observed 
difference was ‘found during labor where the group 
with early decelerations had higher transient episodes 
of tachycardia (Fig. 1). The two patient populations 
were quite comparable with only a slightly higher inci- 
dence of cases cf premature rupture of membranes 
among the decelerations group. The two neonatal 
deaths, one in each group, were inevitable and both 
were due to similar pathology. In an attempt to evalu- 
ate the effect of prolonged labors with ruptured mem- 
branes, postulated to be a very unfavorable condition 
for the fetal brain," ?^* 7 among the no-deceleration 


.group were compared those cases which terminated in 


cesarean section for arrest of progress, minor malposi- 
tions, or fetopelvic disproportions and those delivered 
vaginally. It was seen that labors lasted much longer 
and many more contracüons were recorded in the 
group ending in cesarean section. Their fetuses and 
placentas were larger (indirectly supplving a possible 
explanation for the unsatisfactory progress of labor) 
and the average Apgar scores were lower. However, 
both patient populations were clinically comparable 
(Table IV), thus offering no plausible etiologic cause 
for the lower Apgar scores other than the prolongation 
of first stage. This would seem a reasonable explana- 
tion when in Fig. 2 one notices that the incidence of 
depressed fetuses at 1 minute was significantly higher 
among the cesarear. section group. That observation 
notwithstanding, all other compared parameters were 
similar, thus the need to look for a reason to explain 
that isolated finding. The type of anesthesia used for 
delivery may offer a satisfactory explanation because 
82% of cesarean sections were done under general an- 
esthesia, while only 3% of vaginal deliveries had the 
same. It is hardly necessary to point to the fact that 
infants born of mothers under general anesthesia may 
be affected by it, particularly muscle tone and reflexes, 
to a sufficient degree to appear moderately depressed. 


"The fact that all other parameters, before the delivery 


end after the first minute of life, are much the same 
supports the contention that the higher incidence of 
depression may be due to the type of anesthesia used. 
From the foregoing it appears that long labors evolv- 
ing with ruptured membranes affected minimally the 
fetuses of this patient population suggesting that 
among them, in spite of the lack- of. "protection" 


Volume 136 
Number 3 


offered by the membranes, the effects that contractions 
presumably have upon their intracranial structures 
were not operative. This clinical material thus offers 
support to the statement made by Lindgren that "the 
rupture of the membranes does not seem to be of deci- 
sive importance in producing the deformation of the 
fetal head during the first stage of labor” because the 
FHR alterations postulated to be triggered by amni- 
otomy were not present. With regard to Brotanek and 
Hodr's? statement based on eight cases that amniotomy 
causes immediate fetal distress, there was no evidence 
in this group of patients - to substantiate it or in the 
several thousand cases observed through the years by 
the author. When there were decelerations observed 
following amniotomy, Gabert and Stenchever? found 
“other factors" which clearly explained them. It is 
hardly possible to accept the suggestion that perma- 
nent damage to the central nervous system may be the 
consequence of amniotomy and its effect upon brain 
structures!’ ?:?! when such a large proportion of infants 
withstood labor without the slightest indication of al- 
teration. A recent observation of Mendez-Bauer and 
colleagues’ further indicates that early decelerations 
are not necessarily the effect of head compression or 
cephalic deformation. They showed that they may well 
be subtle indicators of cord problems occurring even 
before labor started. | 

The ultimate test for the hypothesis discussed above 
should be long-term follow-ups. of infants born of 
labors with ruptured membranes and compared to 
others born of "normal physiologic" labors. Very few 
publications may be found regarding these points. Mül- 
ler and co-workers? gave the Lorge-Tharndike test to 


over 500 children and found only that prematurity (by ` 


weight) and general anesthesia predispose to lower 
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scores. Status of membranes was divided only in intact 
until delivery, and ruptured less and more than 24. 
hours, the second one giving Pd incidence of grade 
repeaters. McBride and associates! compared infants 
borr of spontaneous labors, oxytocin-induced, and 
amniotomy-oxytocin—induced labors at 5 years of age 
giving them verbal, motor, visual, and auditory tests as 
well as complete pediatric physical examination. They 
found no difference whatsoever for either perinatal or 
long-term effects. A third study has been carried out by 
Nor:ega-Guerra'? who matched 100 labors induced for 
premature rupture of membranes with 100 spontane- 
ous labors for all medical and socioeconomic parame- 
ters. The children were given IQ tests at ages 5 and 8 
and no differences were found among the two groups 
which led him to conclude that relatively long labors 
with membranes ruptured do not seem to have a del- 
eter ous effect on the infants’ mental capacity as judged 
by the tests. 

It appears then reasonable to conclude that there is 
no evidence to support the contention that amniotomy 
is a gesture which should be condemned for compro- 
mising the future of the fetus because it may produce 
brain damage. Furthermore, there seems to be no ob- 
jective evidence to make one believe that early decel- 
erations are indicators of potentially serious fetal dam- 
age and thus have an ominous connotation. These 
changes occur in close to 20% of cases and the infants 
born of these labors have as good z prognosis as those 
who went through first stage without decelerations. 


The author gratefully acknowledges the cooperation 
of Mr. Richard Blough, Senior Problem Analyst of the 
Biomedical Com putation Facilities, University of Chi- 


' cago, for programming and statistical treatment of the 


data. 
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A prospéctive study of acquired toxoplasmosis among 
8,043 pregnant women in the Oslo area 


BABILL STRAY-PEDERSEN, M.D. 
Oslo, Norway 


A prospective serologic study of acquired toxoplasmosis has been carried out among. 8, 043 
pregnant women in the Oslo area by means of the DT and IgG-IFAT tests on paired blood sámples 
collected on án average in gestational weeks 13 and: 35. Thé screening results indicated: that 54 
women had to be considered as having potential "risk pregnancies" and they were selected for 
special follow-up studies. Thirteen women were found to have acquired a toxoplasma infection . 
during pregnancy. The outcome of these pregnancies was: two spontaneous abortions and probably 
four congenital! y infected children. In three of these cases parasites could be demonstrated in the 
placenta.and/or amniotic fluid. This gives a transmission rate cf 46% and an incidence of congenital 
toxoplasmosis of nearly 1/1,000 births. (Am. J. OBSTET. GYNECOL. 136:399, 1980.) 


CONGENITAL TOXOPLASMOSIS is the result òf an in- 
trauterine transmission of Toxoplasma: gondu from the 
mother to her fetus. The diagnosis of the disease in the 
neonate is complicated by the fact that many cases ap- 
pear as silent infections and that the development of 
clinical symptoms may take several years.» © % A 
serologic survey during pregnancy represents a valu- 
able aid for the assessment of the diagnosis in the neo- 
nate and may bring about rapid and effective treat- 


ment of an affected child. Such examinations are now -` 


routinely performed in countries having a high fre- 
quency of acquired toxoplasmosis!*: ? and have con- 
tributed to a reduction in the number of congenital 
infections. i 

. Inthe Scandinavian countries the risk of acquiring a 
toxoplasma infection is considerably smaller than that 
reported from other European countries, the preva- 
lence among adults varying between 5% and 45%.2% 26 
This does not necessarily indicate a correspondingly 
low incidence of congenital infections, since we would 
have to consider that a far greater fraction of the 
women may reach childbearing age without being im- 
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munized and then consequently be at risk of a contam- 
ination during pregnancy. 

According to.the results obtained in a prevalence 
study performed among about 11,000 pregnant wom- 
en in the Oslo area, 88% of the women were found to 
lack toxoplasma antibodies, and the frequency of pri- 
mary infections during pregnancy was estimated to 
represent 0,4%.?! In order to test the validity of this 
estimate, a prospective study of 8,043 of these preg- 
nancies has been carried out. The design of the study 
and the results reported may provide valuable infor- 
mation in future planning of propliylactic measures 
against congenital toxoplasmosis, especially in those 
areas in which acquired toxoplasma infections are less 
frequent. 


Material and methods 

The screening procedure. Serologic screening was 
performed on paired blood samples from pregnant 
worren residing in the Oslo area. The first specimen 
(Sample I), routinely collected at the first antenatal visit 
for :esting of blood groups, isoagglutinins, and car- 
diolipin reactivity, was obtained from 10,729 women 
and drawn on an average in gestational week 13.*! The 
second blood specimen (Sample II) was especially re- 
quested and collected from 8,043 of the women on an 
average in gestational week 35. The women were ex- 
pecting delivery in the period from May, 1974, to June, 
1975. Forty-five percent were primigravidas and the 
age distribution ranged from 16 to 46 years (mean 26 
years). An EDP (electronic data processing) file was es- 
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Table I. Distribution of DT titers and IgG-IFAT titers in — different serum ini ond 


me [nene C ETETsTeTepeTsT: zr | rod 


Negative «8 14,063 


IgG-IFAT: | 
8 20 1091 384 41 


I6 15 42 54 
32 l 6 








14,083 1421 405 105 





14 ,480 

8 l 1,425 
13 124 
18 4 29 
8 ] 9 

2 3 5 

7 i 8 

3 ji 4 

OUS - - = 2 2 
39 13 3 . IO 4 3 16,086 





*Paired specimens from 8,043 women. 


tablished for registration of serologic results and rele- 
vant clinical data. m 

Selection of “risk groups" and follow-up studies. 
The following groups of women were selected for 
further studies: 

Women showing seroconversion. Thesé women were dye 
test (DT) and indirect fluorescent antibody test for IgG 
antibodies (IgG-IFAT) negative in Sample I, but posi- 
tive in Sample II. Furthermore, the toxoplasma anti- 


body titer had to exceed the level signaling an acute — 


infection (DT z 300 IU/ml) in either ii II or the 
subsequent blood samples. 

Women showing substantial rise in titer. These women 
were seropositive in Sample I, whereas the titer in 
Sample II- showed an increase of at least three titer 
dilutions in either DT or IgG-IFAT. 

Women with elevated üters. These women had high DT 
titers (=300 IU/ml) or medium titers (100 < DT < 
300 IU/ml) in either Sample I or Sample II. 

Women having detectable toxoplasma IgM-antibodies. 
These were found in either Sample I or Sample IJ. | 

The women in the “risk groups” were serologically 
followed throughout a period of at least 2 years. No 
treatment was given. The placenta, amniotic fluid, and 
lochia were examined for content of parasites, as were 
also biopsies of endometrial tissue obtained by curet- 
tage 3 to 6 months post partim. The husbands and 
other family merrbérs were serclogically examined 
within the first 3 months after delivery. 

Immunologic tests. All blood samples were exam- 
ined as they were received and then kept frozen at 
— 20° C. If the results of Sample II were different from 
those of Sample I, the serologic tests were repeated on 
both specimens in the same test run. If the results still 
remained different, a new blood sample was collected. 

The DT and the IgG-IFAT were used as basic meth- 
ods in the screening. Both tests usually turn positive 


within 2 to 4 weeks after the acquisition and remain 
positive usually for life.“ The IgM-IFAT was per- 


' formed on all specimens. showing a DT titer 21:32 and 


on all specimens from women in whom the ser ologic 
results in Sample II were shown to differ from those of 
Sample I: The IgM antibodies are supposed to develop 
rapidly in the. infected individual and to disappear 
after 4 to 5 months." | 

The Sabin-Feldman DT. This test was performed ac- 
cording to the mic romodification method.?! The results 
were expressed as international units per milliliter 
(IU/ml) or as titers, starting with a titer of 1:4 (final 
serum dilution). A positive reaction at this level corre- 
sponded to an antibody concentration of about 10 + 5 
IU/ml, depending on the sensitivity of the actual test 
run, , 

The IgG-IFAT. This test was performed with fluores- 
cein-conjugated anti-human IgG specific for y chain 
from Dakopatts A/S, Denmark. A titer of 1:8 was con- 
sidered as positive. 

The IgM-IFAT. 'This test was per formed as described 
by Remington, Miller, and Brownlee,'® with fluores- 
cein-conjugated anti-human IgM specific for u chain 
(Dakopatts A/S, Denmark) and Evans blue as counter- 
stain. A dilution of thé reagent of 1:16 was the highest 
concentration which did not give rise to nonspecific 
fluorescence. In order to exlude false positive reac- 
tions, the positive samples were tested for the presence 
of rheumatoid factor? 

Cell-mediated immunity (CMI). This was measured by 
means of a micromodification of the in vitro lympho- 
cyte stimulation test (LST) with a lysate. of T. gondi (32 
pg of protein per milliliter) as antigen? The mononu- 
clear cells were isolatec from heparinized blood sam- 
ples, cultured, arid stimulated by antigen, following in- 
corporation with 3H-thymidine. The degree of stimu- 
lation was given as the ratio between the increment in 
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Table II. Distribution of reciprocal DT titers in 8,043 paired sera 


Sample II 

owe | Te Te [eT [a D Tue Tor [ie ooo [ ns 

<4 7,005 7,029 
Sample 1: 

4 47 572 79 698 

8 l 115 84 7 207 

16 ] 21 99 20 64 

39 dO — € ger v 7 26 

64 E ae 7 
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256 © 8 

512 l 2 
1,024 

22048 | 1 u u E 7 . B B LL 

Total 7,054 723 198 41 13 i 2 9 2 l 8,043 


. *True seroconverter. Circles indicate rise in titer; squares, high titer (1); dashed lines, medium titer (1). 


Table III. A summary of the different risk groups according to the DT and IgM-IFAT results 






Seroconverter 9 Neg. —300 

Rise in titer 2 >10 Pa >>300 

High titer 9 >300 ans i 

Medium titer 34 100-300 | Mes 

Low titer 984 «100 Neg.* «100 

Seronegative 7,005 Neg. Neg. 
Total 8,043 


Sample I Sample II 
(gest. week 13) (gest. week 35; 
DT IgM- DT IgM- 
(IU [ml) IFAT (IU [ml) IFAT No. 















Risk of 
Onset, of intrauterine 
infection transmission 
: During preg- 
| 2118 B preg "High risk" 
Neg 9 nancy 
Neg. 7 Recently prior sat oe — 
Neg i x: to pene MIDOI TSE 
Neg. 23 Months before “Minimal risk” 
pregnancy 
Neg." 984 Years before No risk 
pregnancy 
7,005 Not infected 
8,043 


*IgM-IFAT performed in paired samples with different DT titers. 


counts per minute (cpm) in the stimulated culture and 
the cpm in the unstimulated culture. 

Methods for demonstration of parasites. Samples of 
placental tissue, amniotic fluid, lochia, and endometrial 
tissue were stored at 4? C overnight. The amniotic fluid 
was centrifuged at low speed and the supernate was 
used. The tissue was homogenized in a mortar with the 
addition of isotonic saline solution. Drop preparations 
of the suspensions were made for microscopic exami- 
nation. Before inoculation the placental tissue was di- 
gested with 0.25% solution of trypsin? 


The IFAT-parasite. This test was performed on 10 to | 


15 drop preparations from each sample. At least 
three parasites had to be observed in each preparation 
in order to designate a sample as toxoplasma positive. 

Animal inoculation. The test suspensions were mixed 


with penicilin (100 IU/ml) and streptomycin (100 
pg/ml); 0.5 ml was injected intraperitoneally into 5 


.D'T-negative female mice (MRI-BOM). After 6 weeks 


the mice were bled and killed. The DT was performed 
and the suspensions of the brains were microscopically 
examined for cysts. 


Results 


Correlation between the DT and the IgG-IFAT. The 
results obtained with the DT and the IgG-IFAT in the 
paired blood samples from the 8,043 women, i.e., in 
16,086 different specimens, are shown in Table I..As 
seen, 417 IgG-IFAT- positive samples were found to be 
DT positive, predominantly in the smallest dilution 
(1:4), whereas 20-DT-negative samples were found to 
be IgG-IFAT positive, all in the smallest dilution of this 
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Table IV. Individual results obtained in the “high-risk” group 














Sample I 
gG- | lg 


Collection 


(gest. 
week) 






DT titer 
(U/ml) 


Woman 
No. 


(gest. 


week) 





l 8 Neg. Neg. Neg. 36 
2 17 Neg. Neg. Neg. 36 
3 12 Neg. Neg. Neg. 94 
4 6 Neg. Neg. Neg. 35 
5 13 Neg. Neg. Neg. 37 
6 15 Neg. Neg. Neg. 38 
7 12 Neg. Neg. Neg. 34 
8 14 Neg. Neg. 1:64 40 
9 10 Neg. Neg. Neg. (32) 
10 15 1:128 (320) 1:128 1:512 (32) 
11 10 1:256 (500) 1:128 1:1024 35 
12 . 18 1:256 (600) 1:128 1:64 | 36 
13 22 1:256 (500) 1:256 1:64 34 


Collection 
















Sample II 





Outcome of pregnancy 


DT üter 
' (IU/ml) 


8 (20) 1:8 1:128 x 
:8 (20) 1:8 Neg. x 
:16 (40) L8 1:32 x 

:64 (140) 1:64 1:128 x 

:128 (260) 1:128 1:128 x 

:512 (1,300) 1:512 1:54 x 
:1,024 (2,200) 1:1,024 1:32 x 
:512 (1,2200) 1:512 1:16 x 
:256 (500) 1:256 Neg. Week 13* 

:1,024 (2,500) 1:512 1:16 Week 18 

:4,096 (8,200)  1:2,048 - 1:16 x 
[32 (80) 1:32 Neg. x? 

:64 (130) :1:64 Neg. x 


*Blood sample collected in week 14: DT, 1:4; IgM-IFAT, 1:16. 


test (1:8). The qualitative discrepancy between the re- 
sults obtained with these two methods was thus 2.7%, 
the DT representing the most sensitive metliod for the 
detection of toxoplasma antibodies. However, in 9396 
of the 1,586 samples showing positive reactions in both 
tests there was an agreement in titers within a twofold 
variation. . 

Serologic screening. The distribution of the DT re- 
sults obtained in Samples I and II is presented in Table 
II. As shown, 7,005 women (87.1%) were DT negative 
in both specimens. Sixty-nine women (about 1%) could 
be regarded as belonging to a potential risk group, 
which necessitated the performance of serologic fol- 
low-up studies. However, 15 women. all with a DT titer 
of 1:4 in Sample II, could be excluded as real sero- 
converters, since the subsequent blood samples did not 
show any increase of the DT titer or presence of IgM. 
Consequently, we had to deal with only nine serocon- 
verters (marked with asterisks in the table), and thus a 
total of 54 women with “risk pregnancies.” On the 
other hand, the IgG-IFAT screening signaled a poten- 
tial risk group of as many as 122 women (1.5%), includ- 
ing 92 seroconverters. Only nine women were shown to 
represent real seroconverters and these were identical 
with the nine DT converters. 

By including the IgM results a further subdivision of 
the "risk pregnancies" was attempted. As indicated in 
Table III, the "high-risk" group included 13 women: 
the nine seroconverters who definitely had been in- 
fected during the period between the collections of 
Samples I and II and four women whose Sample I 
contained substantial amounts of IgM antibodies indi- 
caüng contamination shortly before the collection of 


Sample I. The latter women were the two women show- ` 


ing rise in titers and the two women with high titers 


(Table II). The individual serologic results obtained 
in “high-risk” group are quoted in Table IV. The - 
“minor-risk” group included 18 women in whom the 
infection most probably had taken place recently prior 
to the onset of the pregnancy. This group consisted of © 
the remaining seven women with high DT and IgG- 
IFAT titers but withcut specific IgM antibodies, and 11 
women with medium titers and detectable IgM in 
Sample I. The remaining 23 medium-titered women 
were IgM-IFAT negative and thus constituted a "min- 
imal-risk" group. 

Follow-up studies. 

Immunologic tests. The DT curves for the seroconver- 
ters are shown in Fig. 1, and those for the two women 
with increasing üters and the nine women with high 
titers are shown in Fig. 2. In about half of these women 

the achievement of maximum DT antibody levels co- 
incided approximately with the date of the collection of 
Sample II. In the remaining 34 women the DT titers 
either remained unchanged or decreased slowly during 
the period of observation. The IgM antibodies among 
the seroconverters usually disappeared within 3 to 7 
months, but in one woman (No. 4) the IgM-IFAT test 
remained positive for about 1 year. 

The specific cell-mediated immunity was studied in 
19 infected women (including all women in the “high- 
risk” group) and in seven noninfected women? The 
stimulation by toxoplasma antigen was found to be 
significantly stronger in the infected women than in the 
noninfected women. The ability to react in the LST 
appeared after a lag period of several months. The 
stimulation tended to become increasingly stronger 
with time, especially during the second and third years 

-after the contamination. l 

Demonstration of parasites. T. gondii could be demon- 
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! Fig. 1. The development of the DT antibodies in the nine seroconverters (Nos. 1 to 9). 


strated by the inoculation as well as by the immuno- 
fluorescence method in the placentas from two women 
(Nos. 3 and 5), and in the amniotic fluid in two (Nos. 4 
and 5) by the inoculation method (Table V). In none _ 
could parasites be demonstrated in lochia or in endo- 
metrial biopsies collected-3 to 6 months after delivery. 
Outcome of the “risk pregnancies.” Two women in the 
“high-risk” group (Nos. 9 and 10) had spontaneous 
abortions. The pregnancies of the remaining 52 
women appeared to develop normally and the de- 
liveries took place approximately at term. Four infants 
were assumed to be congenitally infected (Table IV). 
Their mothers all belonged to the “high-risk” group: 
three were seroconverters (Nos. 3, 4, and 5) and one 
(No. 12) had high titers. Six of the women in the 


“high-risk” group, including the two women with spon- . 


taneous abortions, have later had new pregnancies and 
given birth to normal children who were found to be 
DT negative at l^ to 1 year of age. 

Retrospective studies. Three women showed clinical: 
symptoms of acute toxoplasmosis during pregnancy. 
The symptoms reported were: enlargement of the 
posterior cervical lymph nodes (No. 12), fever and 
maculopapular rash (No. 1), and extreme fatigability 
(No. 5). In none of these cases was the diagnosis acute 
toxoplasmosis considered, and in two of these preg- 
nancies the infection was transmitted to the offspring. 

Twenty-three percent of the husbands were found to 
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be DT positive. Only one man (the husband of patient 
No. 3) had titers indicating an acute infection (DT 
2,500 IU/ml, IgM-IFAT 1:32). The serologic tests 
among the other family members showed either nega- 
tive reactions or generally low titers. 

The sources of the infection were in all cases un- 
known, but two women (Nos. 8 and 12) had most prob- 
ably become infected during visits to Southern Europe 
during the actual pregnancy.” 


. Comment 


According to the prevailing theory an intrauterine 
transmission of T. gondz to the fetus takes place only 


. during the acute stage of the infection in the mother. 


The occurrence of congenital toxoplasmosis in women 
having a chronic infection has been reported,” € but 
must be considered as extremely rare. The main inter- 
est in prospective studies of congenital toxoplasmosis 
must therefore be concentrated upon the detection of 
those women—and only those—who acquire a toxo- 

On the basis of the serologic results obtained in the 
present study it was found necessary to consider as 
many as 54 women to be more or less at risk for trans- 
mission of the infection to their offspring (Table IHI). 
In the "high-risk" group 13 women were included who 
most probably had been infected during their preg- 
nancies. In the remaining 41 women the risk of con- 
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Fig. 2. The development of the DT antibodies in the two women showing rise in titers (Nos. 10 and 
11) and the nine women with high titers in Sample I (Nos. 12 to 20). 


Table V. Parasitologic examinations of material from "high-risk" women 


Amniotic fluid ` 


1 week: lochia, 
IFAT parasite IFAT parasite 


Placenta 


Woman 

1 = E = 
2 = Dubtous = 
3 + + = 
4 = = + 
5 T + + 
6 = = a 
7 = = = 
8 NO N.T. N.T. 
9 Spontaneous abortion 

10 Spontaneous abortion 

11 N.T. N.T. ND. 

12 = = = 

13 = + = re 


*N.T.: not tested. 


genital transmission was more or less negligible since 
the infection most probably had been acquired during 
the days or weeks (“minor-risk” group) or months 
(*minimal-risk" group) before the onset of the actual 
pregnancy. 

By studying the DT titer responses (Figs. 1 and 2) a 
more precise estimation of the time of the acquisition 
could be obtained in some of the women in the “high- 
risk" group: In patents Nos. 1 to 5 the infection pre- 
sumably had taken place during the third trimester 


Postpartum 


3-6 months: endo- 
metrium, LFAT parasite 





(but before gestational week 35 to 37), whereas in Nos. 
6 and 7 the acquisition most probably had occurred in 
the second trimester. Sample II from all these women 
contained IgM antibodies, except for patient No. 2, in 
whom IgM antibodies perhaps never had developed, as 
has also been reported previously." In Sample I from 
No. 8, and in an extra blood sample from No. 9 (both 
samples being collected in gestational week 14), IgM 
could be demonstrated, thus indicating an infection at 
the end of the first trimester (Table IV). The remain- 
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ing four women (Nos. 10 to 13) had presumably been 
infected during their first gestational weeks, as judged 
from the presence of IgM in Sample I (Table IV) and 
the DT titer responses (Fig. 2). Measurements of the 
cell-mediated immune responses were of no value in 
this connection since these responses did riot become 
measurable until several months after the infection. 

Two women (Nos. 9 and 10) suffered from spon- 
taneous abortions. It seems reasonable to suggest that 
these abortions had been caused by the acute toxo- 
plasma infection, but unfortunately the abortion ma- 
terials were not accessible for examination in order to 
confirm the diagnosis. 

In patient No. 9 (para 1, gravida 2) Sample I was 
collected in the 10th gestational week and showed 
negative seroreactions. The abortion took place in ges- 


tational week 13. A blood specimen collected 5 days . 


after the miscarriage showed traces of toxoplasma an- 
tibodies (DT 5 IU/ml, IgG-IFAT negative, IgM-IFAT 
1:16). Five months thereafter the DT titer was 500 
IU/ml, and then the titer decréased slowly (Fig. 1). 

In patient No. 10 (para 1, gravida 2) Sample I col- 
lected in gestational week 15 showed' antibody levels 
indicating an acute infection (DT 320 IU/ml, IgG- 
IFAT 1:512). The abortion took place in gestational 
week 18. Maximum titer levels were recorded 3 months 
thereafter (DT 2,500 IU/ml), then the titers decreased 
rapidly (Fig. 2). 

The remaining 1l pregnancies in the "high-risk" 


: group developed normally, and the babies appeared to 


be normal and healthy at birth. Serologic follow-up 
studies showed that definitely three, possibly four, 
children were congenitally infected.!* In three of the 
mothers (Nos. 3, 4, and. 5) the infection had been ac- 
quired during the third trimester, in one mother (No. 
12) during her first trimester. Thus the over-all in- 
trauterine transmission rate among the women in- 
fected during pregnancy was 30% (or 46% if the abor- 
tions are included), which is in fair agreement with the 
values reported in other investigations.*: 1° !! 

In three women, all transmitting the infection to the 
fetus, parasites could be demonstrated in the placenta 
and/or the amniotic fluid (Table V). Most prcbably 
therefore; the intrauterine trarismission takes place by 
a direct invasion from the bloodstream into the placen- 
tal tissue! or into the amniotic fluid, and not indirectly 
through an invasion of the decidua. If there really 
should exist an infectious route through the uterine 
wall, some parasites would probably persist in tke en- 
dometrium, causing a chronic infection, which again 
may possibly lead to spontaneous abortions'* ?? or the 
(theoretical) occurrence of congenital toxoplasmosis in 
the subsequent pregnancies. In no case, however, could 
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parasites be demonstrated in lochia or the endometrial 
biopsies. Furthermore, congenital ioxoplasmosis was 
not observed in the "minor-" or "minimal-risk" groups, 
and six of the women in the “high-risk” group have 
later had normal pregnancies. The fact that parasites 
could be detected in the amniotic fluid might suggest a 
future method for the establishment of the diagnosis 
antenatally.-In suspected pregnancies an amniocentesis 
may be performed and the fluid may be examined by 
the immunofluorescence method or by the inoculation 
method. If parasites can be detected, then either a pre- 
natal treatment of the mother or a termination of the 
pregriancy with an immediate treatment of the neonate 
may be considered. 

The frequency of toxoplasma infections among 
pregnant women in the Oslo area has previously been 
estimated to be 0.4%} * Calculations based on the 
present results, however, indicate the frequency to be 
significantly lower: out of a total of 8,043 women, 13 
were assumed to have been infected during pregnancy, 
Les, during an observation period of 33 weeks, thus 
giving an actual frequency in pregnancy of 0.2%. The 
discrepancy between the estimated and the observed 
frequency might at least to some extent be ascribed to 
the fact that the 8,043 pregnancies studied actually 
represented a selected group of pregnant women. Ini- 
tially the investigation comprised 10,729 women, but 
2,686 escaped the further screening since Sample II 
was not collected. It could be that one or more of these 
women had suffered from spontaneous abortions (or 
premature deliveries) which had been induced by a 
toxoplasma infection. Moreover, the possibility also 
exists that some cases of seroconversion might have 
escaped recognition due to insufficiency of the sero- 
logic methods in measuring very small changes in anti- 
body concentrations in particular at critically low titer 
levels, i.e., around the threshold of positivity. In this 
connection attention should be called to the fact that 
the titer values tended to be lower in Sample II than in 
Sample I (Table D. A similar phenomenon was also 
observed when the same women were screened for 
rubella IgG antibodies, the specific IgG concentration 
in Sample II being about 70% of that in Sample I." 
Most probably this decrease reflects a passive dilution 
due :o the increase in plasma volume during preg- 
nancv.® Consequently, then, if a woman shows constant 
antibody titers during a pregnaricy, this might in fact 
signal an increase in the total amount of antibodies. 

In future large-scale screenings of pregnant women 
the IgG-IFAT rather than the DT might be suggested 
to represent the method of choice, since it has the great 
advantage of not requiring living organisms for the 
source of antigen and is less expensive and easier to 
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perform. However, the present results indicate the DT 
to be more sensitive and reliable. Furthermore, as a 
consequence of the general dilution of the plasma 
globulins during pregnancy, it ought to be recom- 
mended that all women showing positive seroreactions 
in the first trimester should be tested for IgM anti- 
bodies. 


In conclusion, the observed frequency of insolens 
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infections of 0.2% among the pregnant women must be 
considered as representing a minimum value. Never- 
theless, this value indicates an incidence of congenital 
toxoplasmosis of about one infected infant per 1,000 
births, which is not very different from the incidence 
values reported from other countries in which the in- 
fection risk is considerably higher, such as, for instance, 
in France,!? England," Belgium, and Austria. 
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Ectopic trophoblast as a complication of 
first-trimester induced abortion 


DESSOUKY AHMAD DESSOUKY, M.D., 
Pu.D., FACOG. 


Department of Obstetrics and Gynecology, Georgetown 
University Hospital, Washington, D. C. 


UTERINE PERFORATION as a complication of induced 
abortion has been described.'^? This report describes 
an unusual case of the presence of active trophoblast in 
the abdominal cavity as a result of an unsuspected uter- 
ine perforation complicating a first-trimester induced 
abortion by suction curettage. 


J. S., a 24-year-old white woman, gravida 1, para 0, abortus 
l, complained of mid-lower abdominal and left lower- 
quadrant pain, mild to moderate, which radiated occasionally 
to the right lower quadrant and periumbilical areas. Two 
weeks previously she had undergone suction curettage for an 
8-week pregnancy at one of the area’s abortion facilities. She 
denied vaginal bleeding, gastrointestinal and urinary symp- 
toms, chills, and fever. On physical examination, the vital 
signs were normal and the abdomen was remarkable only for 
mild tenderness to deep palpation suprapubically and in the 
left lower quadrant. Pelvic examination revealed mild tender- 
ness of the uterine fundus. Urinalysis was normal and the 
white blood cell count was 10,800/cu mm with 4% bands. A 
tentative diagnosis of endometritis and parametritis was made 
and the patient was given tetracycline for 10 days. Pain re- 
curred 2 weeks later and the patient was given another course 
of tetracycline. Three weeks later the patient was concerned 
about the failure to menstruate (7 weeks after abortion) and 
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the recurrence of abdominal pain. A pregnancy test done 4 
days later (53 days after abortion) was equivocal. A diagnostic 
laparoscopy was remarkable in that a l-cm-thick band of 
omental tissue was adherent to the anterior uterine wall near 
the fundus, and three rounded masses of bluish brown tissue, 
l to 2 cm in diameter, were embedded in the lower omentum. 
At laparotomy (56 days after evacuation), a 2 cm defect in the 
anterior uterine wall, at the area of omental adhesion, that 
extended into the uterine cavity was repaired. A 3-inch area of 
omentum containing the abnormal tissue was excised. His- 
tologic examination of this tissue revealed chorionic villi with 
normal cytotrophoblast and synctiotrophoblast and acute and 
chronic omentitis (Fig. 1). The postoperative course was with- 
out complications except for slight vaginal bleeding for 3 days. 
A pregnancy test performed 3 weeks after laparotomy was 
negative and the patient had what appeared to be a normal 
menstrual flow 2 weeks later (5 weeks after operation). 


It is evident that the anterior uterine wall was perfo- 
rated. during the suction curettage. Trophoblastic tis- 
sue was then displaced through the uterine perforation 
and reached the omentum where it continued to pro- 
liferate. Tapping of omental blood vessels by the tro- 
phoblast caused local hemorrhages and maintained the 
continued development of chorionic villi. This explains 
the occurrence of amenorrhea and the equivocal preg- 
nancy test in this patient, as well as the presence of the 
lower abdominal pain and tenderness. 

Although this is the first report of the occurrence of 
ectopic trophoblast in the abdominal cavity as a compli- 
cation of first-trimester induced abortion, it is possible 
that similar cases have passed unnoticed due to regres- 
sion of the ectopic trophoblast and disappearance of 
pelvic signs and symptoms. The main factor in decid- 
ing to further investigate this pelvic problem was the 
persistence of the complaints and the vagueness of the 
pelvic findings. Another factor was the possibility of the 
presence of a tubal pregnancy since no pathologic 
diagnosis of uterine contents could be obtained from 
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Fig. 1. A section of a chorionic villus in the omental tissue removed at surgery is seen in this 
photomicrograph. The villus is lined by both cytotrophoblast and syncytiotrophoblast and is sur- 
rounded by areas of hemorrhage and fibrin deposits. Aggregates of syncytiotrophoblast are also 
seen. 


the abortion facility where the operation was per- 
formed. 

Laparoscopy is a valuable and relatively simple pro- 
cedure that should be considered to further evaluate 
postabortion complications no matter how mild they 
may appear. It should be performed without undue 
delay to avoid possible further complications such as 
sudden internal bleeding and infection. If laparoscopy 
had been performed much earlier in this patent, 
perhaps the small amount of trophoblast could have 
been fulgurated, the adhesions severed from the 
uterus, and the perforation observed to make sure it 
was not actively bleeding, all via the laparoscope, thus 
saving the patient an exploratory laparotomy and a 
prolonged stay in the hospital. 
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Bacteremia or pelvic infection—A 
consequence of gynecologic biopsies? 
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OVER THE YEARS, investigators have documented 
bacteremia in patients with a variety of clinical prob- 
lems and as a consequence of surgical procedures, 
urologic manipulations, dental extractions, and exami- 
nations of anatomic systems.' Although transitory in 
some cases, the presence of microorganisms in the 
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blood stream may, under certain circumstances, i.e., 
prior rheumatic heart disease, become a cause for con- 
cern to the practiuoner in the management of the 
patient. Therefore, the current investigation was un- 
dertaken to determine the incidence of immediate bac- 
teremia and evidence of delayed clinical infection as- 
sociated with cervical, endocervical, and endometrial 
biopsies. l 

The patient group consisted of 101 women who re- 
quired gynecologic biopsy procedures for the evalua- 
tion of abnormal uterine bleeding. Cervical tissue was 
obtained with a Whitner forceps (Lawton Surgical In- 
struments Company, New Haven, Connecticut 06003) 
in a circumferential multibiopsy fashion. The endo- 
cervix was biopsied with a basket curet and endometrial 
tissue was obtained with the Randel biopsy instrument 
(V. Mueller, Chicago, Illinois 60648). At the termina- 
tion of the procedures, all patients were instructed to 
return to the clinic if symptoms of infection (i.e., fever, 
chills, or pelvic pain) occurred within the next 3 days. 
All patients were re-examined | month after these pro- 
cedures. 

From each patient, a blood culture was obtained im- 
mediately prior to and 5 minutes after the biopsy pro- 
cedures were terminated. The phlebotomy site for ob- 
taining blood was cleansed in the standard manner.? A 
total of 10 ml of whole blood was collected anaerobi- 
cally and transferred to a 100 ml blood culture bottle 
containing Columbia broth with increased cysteine, 
carbon dioxide, and sodium polyanetholsufonate (No. 
21522, Lot No. C-7, AHAL, Baltimore Biological Lab- 
oratory, Cockeysville, Maryland). Blood cultures were 
maintained under anaerobic atmospheric conditions 
for 7 days at 35° C. At specified intervals, macroscopic 
and microscopic examinations, including Gram stains 
and subcultures (anaerobic and aerobic) to appropriate 
bacteriologic media, were performed. Bacteriologic 
quality control was determined on a weekly basis by 
selecting 10 uninoculated blood culture bottles at ran- 
dom for assessment. All media were inoculated with 
the following gram-positive and gram-negative micro- 
organisms: Aerobacter cloacae, Escherichia coli, Klebsiella 
pneumoniae, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella typhimurium, Serratia marsescens, Staphylococcus 
aureus, Staphylococcus epidermidis, and Streptococcus pyo- 
genes (Bactrol disks, Set A, Difco Laboratories, Detroit, 
Michigan). Other bacteriologic media employed during 
these investigations were subjected to similar quality 
control procedures. 

Examination of 202 blood cultures obtained from 
101 patients immediately prior to and 5 minutes after 
endometrial, endocervical, and cervical biopsies failed 
to reveal the presence of microorganisms. Despite the 
negative laboratory data, there were two patients with 
no previous history of pelvic infection who had sub- 
sequent clinical evidence of acute infection. The first 
patient, at the 1-month follow-up appointment, stated 
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that within 24 hours after the procedures she had de- 
veloped pelvic pain, low-grade fever, and chills, which 
persisted for 36 hours and then spontaneously re- 
solved. The second patient returned 48 hours follow- 
ing the biopsy procedures and was admitted to the 
hospital with clinical evidence of acute pelvic inflam- 
matory disease, i.e., fever, chills, pelvic pain, bilateral 
anexal tenderness, and a tender uterus. Cervical cul- 
ture for gonorrhea was negative. She was treated with 
appropriate parenteral antimicrobial drugs and symp- 
toms resolved within 5 days. Because of a persistent 
pelvic mass, exploratory laparotomy was performed 11 
days after the biopsies. There was no evidence of 
chronic infection but resolving acute salpingitis was 
noted. ' 

From the bacteriologic data, immediate bacteremia 
does not appear to occur following cervical, endo- 
cervical, and endometrial biopsies. This had been re- 
ported previously by Regetz and associates? following 
biopsies of the cervix in 40 patients. However, no sub- 
sequent clinical evaluation of these patients was re- 
ported. For other invasive gynecologic procedures (i.e., 
insertion or removal of intrauterine contraceptive de- 
vices (IUDs)), immediate bacteremia was not dem- 
onstrated.* | | 

Despite these negative bacteriologic data obtained at 
the time of, or immediately following, invasive gyneco- 
logic procedures, DeSwiet and associates? and Cobbs® 
have reported patients with clinical evidence of delayed 
acute pelvic inflammatory disease | month following 
insertion of an IUD. From clinical data obtained from 
our patients with negative blood cultures, there were 
two patients who responded to the manipulative pro- 
cedures with delayed acute pelvic infection. These in- 
fections varied in severity to the extent that hospital- 
ization was required for one patient. 

Therefore, all patients who have undergone manipu- 
lative gynecologic procedures should be observed for 
delayed acute pelvic infection. 
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Listeria monocytogenes: A cause of 
premature labor and neonatal sepsis 


JOSEPH A. BARRESI, M.D. 


Department of Obstetrics and Gynecology, St. Vincent's Hospital 
and Medical Center, New York, New York 


LISTERIA MONOCYTOGENES is a rare but significant 
cause of spontaneous abortion, intrauterine death, 
premature labor, and neonatal sepsis. This case exem- 
plifies the difficulty in diagnosis, the course, the treat- 
ment, and the effect of this bacterial agent on the 
pregnant woman and her offspring. 


The patient, A. M., a 27-year-old white woman, gravida 1, 
para 0, whose last menstrual period was March 10, 1977, was 
admitted on September 23, 1977, to St. Vincent's Hospital and 
Medical Center. The patient was admitted with a history in- 
cluding an episode of fever to 104° F, chills, vaginal bleeding, 
and contractions 2 hours prior to admission. She complained 
of urinary frequency but no dysuria and no flank pain. There 
were no upper respiratory symptoms. There was no abdomi- 
nal pain except for mild contractions. 

The past history revealed that 24 weeks prior to admission 
the patient had had a low-grade fever, 100° to 101° F, with 
upper respiratory symptoms and generalized malaise. This 
episode lasted 1 week and during that time the patient saw her 
private internist. At that visit her condition was already much 
improved and all laboratory tests were normal. 

On physical examination, the patient appeared to be well 
nourished, alert, oriented, and in moderate distress. She was 
having mild contractions, appeared to be 26 to 28 weeks 
pregnant, and was complaining of generalized fatigue. Blood 
pressure was 120/60; pulse, 116 beats per minute; respiratory 
rate, 24 per minute; and temperature was 102.6° F. Positive 
clinical findings consisted of a minimally injected pharynx, 
bilateral cervical adenopathy, and a systolic ejection murmur 
(grade 3/6). The lungs were clear. There was no hepato- 
splenomegaly. There was no costovertebral angle tenderness. 
The fundus was felt to be consistent with 26 to 28 weeks’ 
gestation. There was no uterine tenderness. Mild irregular 
contractions were noted. Examination with a speculum re- 
vealed a long, posterior cervix and no vaginal discharge. Pel- 
vic examination revealed the cervix to be 1 to 2 cm dilated, 
with the vertex presenting and membranes intact. There was 
no uterine or adnexal tenderness on cervical motion. The 
initial impression included influenza syndrome, urinary tract 
infection, endometritis, and (impending) septicemia. Urine, 
blood, throat, vaginal, cervical, and endocervical cultures were 
taken. Urinalysis revealed an excess of white blood cells and 
many red blood cells. Biochemical determinations were nor- 
mal. The complete blood count revealed a hemoglobin of 10.4 
gm/100 ml, a hematocrit of 30.1%, a white blood cell count of 

12.3 with 47 polymorphonuclear leukocytes, 10 lymphocytes, 
six eosinophils, and 37 bands. The patient was placed on a 
regimen of ampicillin, 2 gm intravenously every 4 hours. 
Despite this immediate therapy, the patient continued in 
labor and after 9 hours she was spontaneously delivered of a 
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live female infant, weighing 1,060 grams, from the occipitoan- 
terior position over a median episiotomy. Initial Apgar score 
was 3, and at 5 minutes it was 5. It should be noted that the 
membranes were ruptured at delivery and were productive of 
clear, nonfoul fluid. The placenta was spontaneously deliv- 
ered intact with a cord with three vessels and grossly appeared 
normal. The placenta and uterine cavity were cultured at 
delivery. | 

Immediately after delivery, the patient became afebrile and 
remained so throughout her hospital stay. Throat, urine, en- 
docervical, cervical, and vaginal cultures were noncontribu- 
tory. However, blood culture and staining were positive for 
Listeria monocytogenes, which was sensitive to ampicillin. The 
pathology report on the placenta revealed focal acute villitis 
and miliary abscesses with gram-positive rods consistent with 
acute Listeria placentitis. 

A spinal tap to rule out meningeal involvement was per- 
formed. The fluid was clear and no growth was seen on cul- 
ture and staining. At the suggestion of the infectious disease 
consultant, the patient was switched to intravenous penicillin 
G, 3.5 million units every 4 hours, on the third hospital day 
and continued on this regimen for 10 days. Repeat blood 
culture and staining on day 3 of hospitalization revealed no 
growth. The patient remained afebrile and in excellent con- 
dition immediately after delivery and was discharged on the 
thirteenth hospital day. At the 6-week postpartum checkup, 
repeat cervical and vaginal culture and staining were reported 
negative for Listeria. 

Cultures of the gastric aspirate, nose, cord, ears, and blood 
of the infant revealed Listeria monocytogenes. She was placed on 
a regimen of intravenous ampicillin, 50 mg every 4 hours, and 
intramuscular kanamycin, 7.5 mg every 12 hours, and re- 
sponded well to these antibiotics. Repeat cultures taken later 
were negative. However, the infant suffered from episodes of 
acidosis as a consequence of nonresolving respiratory distress 
syndrome. She became jaundiced and required several ex- 
change transfusions. Ultimately she died 2 weeks after birth of 
subarachnoid and intraventricular hemorrhage. Postmortem 
examination revealed no lesions secondary to Listeria mono- 
cytogenes. 


Listeria monocytogenes is a nonsporulating, nonen- 
capsulating, gram-positive rod. It is a motle, flagel- 
lated, facultative, anaerobic microorganism. The nor- 
mal habitat is in rodents, particularly mice and rabbits, 
but it is also found in domestic animals— sheep, cattle, 
and swine. It is from human contact with or inges- 
tion of these animals that man is thought to become 
infected. 

In the pregnant patient, infection with Listeria is 
usually mild, self-limiting, and easily treated when rec- 
ognized. It often appears as an upper respiratory in- 
fection, as in this patient 2⁄2 weeks prior to admission. 
There may be generalized malaise, low-grade fever, 
and occasionally diarrhea. Cutaneous purple lesions of 
the mucosa of the throat, vagina, or urethra may be 
present. It may appear sometimes as purulent con- 
junctivitis, other times as amnionitis or pyelitis as in this 
patient on admission. 

Diagnostic tests are not specific for Listeria; other 
diagnoses include leukocytosis (most often granulocy- 
tosis, but occasionally monocytosis) and cross reactivity 
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with streptococcus, staphylococcus, and E. coli. Ulti- 
mately, the diagnosis is made when the bacteria is cul- 


tured from either the throat, cervix, vagina, urine, , 


stool, or blood. Treatment should be started promptly 
because cure is dependent on it. Otherwise, transpla- 
cental spread of infection will lead to spontaneous 
abortion, intrauterine death, premature labor and de- 
livery, or neonatal sepsis and death, as in this case, 
secondary to complications of prematurity, i.e., res- 
piratory distress syndrome and intraventricular 
hemorrhage. 

The drug of choice for Listeria is a penicillin, specif- 
ically ampicillin, or tetracycline; these antibiotics often 
empirically used. After appropriate treatment, repeat 
cultures should be taken to assure cure. If undiagnosed 
and not treated, maternal infection can lead to fetal 
infection via transplacental or direct-contact modes of 
spread. 

In summary, Listeria monocytogenes is a significant 
cause of spontaneous abortion, intrauterine death, 
premature labor, and neonatal sepsis. When suspected, 
it is easily treated with penicillin. The key to cure is 
prompt diagnosis and treatment. Failure to do so leads 
to serious sequelae and results in the additional treat- 
ment of an infected premature infant. 
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Maternal obesity, weight gain in 
pregnancy, and infant birth weight 
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PREGNANCY in massively obese women compared to 


nonobese control subjects has been associated with an 
increased incidence of inadequate weight gain (<12 
pounds) in pregnancy, an increased risk of having an 
infant with birth weight over 4,000 grams, and a de- 
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creased incidence of low-birth weight infants in a ret- 
rospective study of Minnesota women reported by Ed- 
wards and associates.' 

We have investigated maternal obesity and fetal out- 
come prospectively in 327 women giving birth to nor- 
mal, singleton term infants (38 to 42 weeks' gestation) 
at the Arizona Health Sciences Center between De- 
cember, 1976, and June, 1978. The population was ap- 
proximately 45% white (Anglo-Saxon), 45% Mexi- 
can-American, and 10% black, American Indian, and 
“other.” Maternal age ranged from 13 to 42 years with 
a mean of 24 + 2 years, and parity ranged from | to 19 
with a mean of 2.5 + 2.0. The subjects were enrolled in 
the last trimester of pregnancy or after delivery in an 
ongoing study of maternal and infant obesity.” Subjects 
were excluded if they lived outside the immediate geo- 
graphic area, were addicted to alcohol or other drugs, 
or refused follow-up. For purposes of this analysis, di- 
abetic patients (including gestational diabetic patients) 
were excluded. (Diabetic patients included those with 
diabetes diagnosed before the present pregnancy as 
well as those with diabetes diagnosed during routine 
screening as follows: All women receiving prenatal care 
at the Arizona Health Sciences Center obstetrics clinic 
received a 100 gm oral glucose challenge at 28 to 32 
weeks’ gestation. Those with 2-hour post-challenge 
glucose levels of > 125 mg/dl, as well as those who were 
obese, who had a positive family history of diabetes, or 
who had prior histories of an infant over 4,000 grams, 
two or more infants under 2,500 grams, a major con- 
genital malformation, or a neonatal death, received 
glucose tolerance tests. The criteria of O'Sullivan 
(1964) were used to identify gestational diabetes.) 

The definition of massive obesity in pregnancy is not 
aqreed upon. Edwards and associates! used the crite- 
rion of prepregnant weight more than 150% of ideal 
body weight for height according to the Metropolitan 
Life Insurance Company tables and compared these 
subjects to nonobese control subjects (presumably 
less than 120% of ideal weight for height). As with 
definitions of obesity at any time, the definition in 
pregnancy should be made based on an estimation of 
body fat, such as skinfold measurements. However, it is 
not often possible to obtain data on prepregnant skin- 
fold values while prepregnant weight is often available 
to the researcher. We have used the weight-for-height 
criterion based on the table of median weights-for- 
heights of the National Academy of Sciences (NAS/ 
NRC, Recommended Dietary Allowances, ed. 8, 1974). 
The Metropolitan Life Insurance tables require classi- 
fication of each subject as having a light, medium, or 
heavy frame size, an exercise which is subjective even in 
prospective studies and impossible to do retrospective- 
ly. Further, the NAS tables have the advantage of being 
based on data not limited to an insured population. 
According to the NAS tables, 249 women in our study 
population (69%) were classified as nonobese (< 120% 
of median weight for height), 54 (16.4%), as moder- 
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Table I. Birth weights (mean + standard deviation) 
of infants by mother's obesity status and weight gain 





Birth weight (grams) 






Maternal weight gain in pregnancy 
<12 pounds 


Maternal prepregnant 
obesity status 









Nonobese 3,193 + 655 3,314 + 468 

(N = 11) (N = 238) 

Moderately obese 3,246 + 774 3,412 + 462 
(N28) . (N = 45) 

Massively obese . 2,909 + 1,048 3,830 + 866 
| (N = 4) (N = 17) 


ately obese (120% to 150% of median weight for 
height); and 24 (7.5%), as massively obese (>1 50% of 
median weight for height) prior to pregnancy. 

In agreement with Edwards and associates, we 
found a higher incidence of inadequate weight gains in 
obese mothers compared to nonobese ones. Only four 
percent of nonobese mothers had inadequate weight 
gains, while 15% of moderately obese and 19% of mas- 
sively obese women had inadequate gains. In the mas- 
sively obese group, three of the four individuals with 


ES. inadequate gains actually had net weight losses during 








the pregnancy. 

The risk of having an infant with birth weight over 
4.0 kilograms was not different for moderately obese 
versus nonobese women (9% and 8%, respectively) but 
was markedly elevated (33.3%) in the massively obese 
(x? = 12.47, p < 0.0001). The risk of having an infant 


weighing less than 2.5 kilograms was not different 


among the three groups (4%, 6%, and 4% for non- 
obese, moderately obese, and massively obese, respec- 
tively); the latter figures refer only to term infants 
under 2.5 kilograms, since infants of less than 38 
weeks’ gestation are not included in this analysis. 

Table I shows the mean birth weights of infants by 
maternal weight gain and maternal obesity status. For 
women with weight gains over 12 pounds, maternal 
obesity was directly related to mean birth weight; mean 
birth weight for infants of massively obese mothers was 
516 grams heavier than for those of nonobese mothers 
when weight gain was adequate. | 

As in the study of Edwards and associates, we found 
that the massively obese woman runs a significantly 
greater risk of delivery of an infant over 4 kilograms. 
Since diabetic women were excluded from this study, it 
seems reasonable to conclude that the elevated risk of 
delivery of a very large infant in massively obese 
women is independent of the higher incidence of ges- 
tational diabetes in this group. 
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Acute pulmonary edema associated 
with molar pregnancies: A high-risk 
factor for development of persistent 
trophoblastic disease 
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Birmingham, Alabama 


THE INCIDENCE OF symptomatic trophoblastic em- 
boli in patients with gestational trophoblastic disease 
(GTD) ranges from 2% to 11%.'~* Clinically, these pa- 
tients manifest a wide spectrum of pulmonary findings, 
including the development of pulmonary hypertension 
and/or acute pulmonary edema. ^ Some patients 
have a rapidly deteriorating course and may die within 
a few days.” * 5 

Since 1972, 230 patients with GTD have been seen at 
this institution. Eight patients (3.5%) who had symp- 
toms suggestive of trophoblastic emboli developed the 
sudden onset of pulmonary edema. 

This paper details the management of one patient, 
suggests the possible pathophysiology for this clinical 
syndrome, and notes that these patients are at high risk 
for developing persistent trophoblastic disease (PTD). 


An 18-year-old. white, nulliparous woman presented to the 
abortion clinic with 15 weeks of amenorrhea. For the preced- 
ing 2 weeks, she had noted vaginal spotting, a rapid increase 
in abdominal size, and marked nausea and vomiting. The 
uterus was 19 to 20 weeks' gestational size, and an ultrasound 
examination confirmed the diagnosis of hydatidiform mole. 
No adnexal masses were seen. She was counseled concerning 
the necessity of evacuating this molar tissue but refused 
therapy. 

On the following day, she returned with epistaxis and in- 
creased vaginal bleeding. The blood pressure was 140/100 
mm Hg; pulse, 110 beats per minute; respirations, 32 per 
minute; and temperature, 36.6° C. The thyroid was not en- 
larged. Chest and cardiovascular examinations were unre- 
markable. Liver function studies were normal. Prothrombin 
time was 11.3/12.7 seconds (patient/control); partial throm- 
boplastin time was 23/23 seconds (patient/control); serum 
fibrinogen concentration was 275 mg/dl; and the platelet 
count was 290,000/cu mm. The packed cell volume (PCV) was 
19%. Admission chest radiograph (Fig. 1, A) and electro- 
cardiogram were normal. 
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Four units of whole blood were administered over 8 hours 
and the PCV increased to 27%. A general endotracheal anes- 
thetic was administered with concurrent intravenous oxytocin, 
and uterine suction was productive of a large amount of molar 
tissue. The uterine size was thereby reduced to 12 weeks’ size, 
and a gentle, sharp curettage was performed. Five hours 
thereafter, the patient became tachypneic, developed or- 
thopnea, and began producing blood-tinged sputum. Blood 
pressure was 140/90 mm Hg, and pulse was 120 beats per 
minute. The patient was cyanotic with a respiratory rate of 34 
per minute. Wet rales were noted bilaterally. There was no 
murmur, gallop, or rub. 

A chest radiograph was consistent with pulmonary edema 
(Fig. 1, B). The diagnoses of trophoblastic emboli and adult 
A respiratory distress syndrome (ARDS) were made after endo- 

tracheal intubation and Swan-Ganz catheterization were per- 
formed. The initial pulmonary arterial wedge pressure was 10 
mm Hg. Over the next 2 days, despite an oxygen concentra- 
tion (Fio,) of 100% and positive end-expiratory pressures 
(PEEP) of 15 to 20 cm of water, we could not achieve arterial 
partial pressures of oxygen above 40 to 50 mm Hg. Intrave- 
nous furosemide and high-dose methylprednisolone were 
begun. 

Clinically inapparent coagulopathy developed over the next 
24 hours. Prothrombin time was 16/10 seconds (patient/con- 
trol); partial thromboplastin time was 90/25 seconds (patient/ 
control); platelet count was 50,000/cu mm, and the fibrinogen 
concentration was 50 mg/dl. 

The initial post-evacuation human chorionic gonadotropin 
(hCG) titer was 4,426 mIU/dl. Pathologic interpretation of the 
evacuated tissue was benign mole. Blood cultures obtained on 
the second postevacuation day were positive, and appropriate 
antibiotics were begun. 

Over the next 6 days she gradually improved, requiring an 
Fio, of less than 50% and 10 to 12 cm of PEEP to maintain 
adequate arterial oxygenation. 

On the seventh postsuction day, multiple complications of 
mechanical ventilatory assistance began. Bilateral pneumo- 
thoraces requiring chest tubes led to the necessity of increas- 
ing the Fio, and PEEP. She then developed a bronchopleural 
hstula. 
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Despite various therapeutic measures, including the admin- 
istration of actinomycin D, her condition gradually worsened, 
and she died of pulmonary complications on the thirty-first 
postoperative day. 


This patient and seven others treated at this institu- 
tion have developed a clinical picture compatible with 
trophoblastic embolization and the acute onset of pul- 
monary edema. Pertinent clinical findings in these 
eight patients are summarized in Table I. 

Kohorn and associates? recently reported a single 
patient with this clinical syndrome in a series of nine 
patients with trophoblastic emboli. His recommended 
management included oxygen supplementation, nar- 
cotics, high-dose corticosteroids, and intermittent di- 
uresis, with usual resolution of clinical findings within 
72 hours. We found, with the use of a similar manage- 


ment regimen, that seven of eight patients followed up | 


nin ici ry l j Fig. 1. Chest radiographs obtained on admission (A) and in | 
at this institution had resolution of pulmonary findings the immediate postevacuation period (B), coincidental with | 


^ within 96 hours. the development of pulmonary symptoms. The appearance of 
The patient who died may give some insight into the the lung fields in B is one of extensive pulmonary edema. 
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Development 
of edema 
Case Age | Pulmonary (pre/post (=140/90 
Patient | (yr.) edema evacuation) mm Hg) 


PD. RC 22 * Pre * 
2 D.W. 19 M Pre "A 
SEMEL 19 + Pre + 
4^ L. HL 20 t Pre $ 
B rIUK. 30 t Pre + 
b. oVLW. 17 t Post e 
POMIR. 14 + Post + 
8. "IM. 18 + Post T 

(Case report) 

Percentage of 100% Pre: 63%; 75% 
total patients post: 37% 


Hypertension | Duration 
of edema 
(<96 hr.) | (PCV <30) 
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Coagulopathy 
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pathophysiology of this clinical syndrome. Arterial 
hypoxemia, chest radiographs compatible with pulmo- 
nary edema, and normal pulmonary artery wedge 
pressures as measured by Swan-Ganz catheters imply a 
noncardiogenic etiology, namely, “ARDS.”'' " This 
syndrome has been described as resulting from other 
types of pulmonary emboli, including amniotic fluid 
and fat. The initial injury to the alveolar-capillary 
membranes results in fluid filling of interstitial spaces. 
Eventually this causes alveolar collapse, interference 
with surfactant production, and progressive ventila- 
tion/perfusion imbalance with marked right-to-left 
shunting. The lung compliance is usually dramatically 
decreased. A hematologic picture of disseminated 
intravascular coagulation is a frequently associated 
finding." | 

Although the full spectrum of ARDS is associated 
with a 50% to 60% mortality rate," there is a sugges- 
tion that noncardiogenic pulmonary edema may also 
present with a lesser degree of severity in patients who 
do not require ventilatory assistance.* Immediate uter- 
ine evacuation to eliminate the source of emboli may 
decrease the severity of this syndrome. 

Therapy is directed at decreasing hypoxemia with 
oxygen supplementation, high-dose corticosteroids, in- 
termittent diuresis, and mechanical ventilation with 
PEEP as necessary to maintain alveolar and arterial 
oxygenation. 

Recently Curry and colleagues! and Morrow and as- 
sociates? have presented some high-risk criteria for pa- 
tients likely to develop PTD. Their criteria include a 
large-for-dates uterus, ovarian enlargement, or a 
uterus greater than 20 weeks’ gestational size. Morrow 
and co-workers also noted that patents with acute 
pulmonary complications were five times more likely to 
require chemotherapy for PTD. If the patient who 
died prior to follow-up is excluded, all seven of our 


*Bradley, D.: Personal communication. 


GTD patients who developed acute pulmonary edema 
required chemotherapy because of persistently ele- 
vated hCG titers. The evacuation-to-treatment interval 
in these patients ranged from four to eight weeks 
(mean 5.5 weeks). 

With the identification of patients at high risk for 
developing PTD, the usefulness of immediate chemo- 
therapy should be addressed. Goldstein! has reported a 
decrease in PTD by using actinomycin D in a prophy- 
lactic regimen. Evén though he reported the toxicity to 
be “low,” this treatment is not advocated routinely by 
others, since only 15% to 30% of these patients would 
normally require chemotherapy" !* ?? and the other 
patients would have been subjected to needless drug 
toxicity. Patients who present with this clinical entity 
appear to be at extremely high risk for the develop- 
ment of PTD. Although the necessity of immediate 
evacuation precludes the use of prophylactic chemo- 
therapy as described by Goldstein, the institution of 
immediate postevacuation chemotherapy should de- 
crease malignant sequelae. | 
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Hemoperitoneum from rupture of a 
uterine vein overlying a leiomyoma 


DONALD R. MATTISON, M.D. 
S; T. YER, M.D. 


Department of Obstetrics and Gynecology, Presbyterian 
Hospital, New York, New York 


LAPAROSCOPY or exploratory laparotomy for hemo- 
peritoneum is a relatively common procedure on a 
gynecology service. The most frequent causes are rup- 
tured ectopic pregnancy, hemorrhagic corpus luteum, 
and twisted adnexa. An uncommon cause of hemoperi- 
toneum is rupture of a uterine vein overlying a 
leiomyoma. In the past 18 years two such cases of 
hemoperitoneum secondary to rupture of a coronary 
vein overlying a fibroid tumor have been documented 
at exploratory laparotomy in the Department of Ob- 
stetrics and Gynecology at Presbyterian Hospital. In 
one of the two cases the correct diagnosis was enter- 
tained in the preoperative differential considerations 
while the other patient was thought to have a ruptured 
ectopic pregnancy. 


F. W., a 45-year-old woman, gravida 1, para 1, with onset of 


Reprint requests: Dr. Donald R. Mattison, Section on Re- 
productive Toxicology, Pregnancy Research Branch, National 
Institute of Child Health and Human Development, National 
Institutes of Health, Building 10, Room 13N266, Bethesda, 
Maryland 20014. 
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menses on June 2, 1960, was admitted June 8, 1960, after the 
acute onset of left lower-quadrant pain. Two days prior to 
admission she experienced periumbilical pain which pro- 
gressed over the next 48 hours to a sharp, severe, left lower- 
quadrant pain, with dizziness and subscapular pain. The pa- 
tient denied any recent menstrual irregularity, unprotected 
intercourse, genitourinary and gastrointestinal symptoms, 
pelvic inflammatory disease, and -abdominal trauma. Past 
medical and surgical history was noncontributory and no his- 
tory of fibroids could be elicited. 

Examination on admission revealed an afebrile woman in 
moderate distress with tachycardia. Bowel sounds were de- 
creased and mild tenderness and rebound were found in all 
quadrants. Pelvic examination revealed an enlarged uterus 
with a questionable left adnexal mass difficult to evaluate be- 
cause of guarding. The remainder of the examination was 
noncontributory. 

After admission the hemoglobin continued to fall, and 
peritoneal signs were consistent with diffuse irritation. The 
patient was taken to the operating room with the diagnosis of 
ruptured ectopic pregnancy. At laparotomy the abdomen con- 
tained 500 ml of clotted and nonclotted blood. Exploration of 
the pelvis revealed an irregularly shaped uterus, enlarged to 
approximately the size of 10 weeks’ gestation. A pedunculated 
leiomyoma with tortuous dilated coronary veins arose from 
the fundus of the uterus; on the anterior surface of this 
fibroid, one of these veins had ruptured and was bleeding. A 
total hysterectomy was performed without incident. 

M. K., a 49-year-old woman, gravida 2, para 2, with onset of 
menses on April 25, 1978, was admitted April 26, 1978, after 
the acute onset of a sharp continuous suprapubic pain. At the 
time the pain began she was sitting quietly; she denied recent 
abdominal and pelvic trauma and heavy work. The pain 
rapidly became diffuse, involving the total abdomen, and was 
associated with shoulder pain, dizziness, and fainting. Men- 
strual periods had been irregular over the past 6 months, with 
the previous period occurring 6 weeks earlier. She had had 
recent unprotected intercourse but denied symptoms of 
pregnancy. 

Her past medical history was complicated by two myocar- 
dial infarctions, the most recent in December, 1977. Both had 
resolved without sequelae; she had no cardiac symptoms and 
required no medications. She had no history of pelvic infec- 
tion or previous ectopic pregnancy but she did have known 
asymptomatic fibroids which were approximately the size of 
10 weeks’ gestation at the last office visit. 

Examination revealed an afebrile woman in obvious distress 
with tachycardia and orthostatic hypotension. The abdomen 
was quiet and flat with voluntary guarding; no masses could 
be distinguished. Pelvic examination revealed an anteverted 
enlarged uterus; uterine size and adnexa could not be evalu- 
ated well because of guarding. Culdocentesis was positive for 
nonclotting blood. 

She was taken to the operating room with the differential 
diagnosis including ruptured uterine vein or ectopic preg- 
nancy. The abdomen contained approximately 750 ml of clot- 
ted and nonclotted blood. Pelvic exploration revealed an en- 
larged uterus of irregular shape with a subserous fibroid at 
the fundus. A large vein passing over this leiomyoma was 
ruptured and continued to bleed at the time of laparotomy. 
Total hysterectomy and bilateral salpingo-oophorectomy were 
performed without difficulty. 
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In the century since hemoperitoneum secondary to 
rupture of a subperitoneal vein overlying a leiomyoma 
was first reported, only 60 additional cases have been 
described." ? 

Both cases reported here are typical of others with 
rupture of a uterine vein: Both patients were between 
the ages of 30 and 49; both were menstruating at the 
time of rupture; one had known fibroids, but neither 
had a history of antecedent trauma or heavy work. The 
course of both patients after rupture was also typical; 
one had rapid vascular collapse requiring immediate 
surgical intervention while the other had a less acute 
course, which suggests that perhaps a small leak pre- 
ceded the ultimate failure of the vessel wall. 
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Ultrasound diagnosis of cervical 
pregnancy 
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CERVICAL PREGNANCY is a rare form of ectopic ges- 
tation. The essential feature is proof of implantation in 
the cervical mucosa below the internal cervical os. 
Rothe and Birnbaum? analyzed its etiology, incidence, 
and natural history in 1973. In 1911, Rubin established 
the pathologic criteria: 

l. There must be cervical glands opposite the pla- 
cental attachment. 

2. The whole or a portion of the placenta must be 
situated below the entrance of the uterine vessels or 
below the peritoneal reflection of the anterior and 
posterior surfaces of the uterus. 

3. The attachment of the placenta to the cervix must 
be intimate. 

4. Fetal elements must not be present in the corpus 
uteri. 

In 1959, Paalman and McElin' formulated the fol- 
lowing clinical criteria of cervical pregnancy: (1) amen- 

Reprint requests: Dr. Zygfryd J. Szeja, Carrollwood Medi- 
cal Center, 11809 N. Dale Mabry Highway, Tampa, Florida 
33618. 
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Fig. 1. Diagram of cervical pregnancy. 





Fig. 2. Parasagittal scan 3 cm to the right of the midline of 
cervical pregnancy. 


orrhea followed by painless uterine bleeding; (2) a soft- 
ened and disproportionately enlarged cervix equal to, 
or larger than, the corporeal portion of the uterus (an 
hourglass-shaped uterus); (3) products of conception 
entirely confined within, and firmly attached to, the 
endocervix; (4) a snug internal os; (5) a partially open 
external os. 

Cervical pregnancy follows a typical pattern, defined 
by Flanagan and Walsh as follows: 

l. Pregnancy usually terminates spontaneously dur- 
ing the first trimester. 

2. Correct diagnosis is rarely made before examina- 
tion while the patient is anesthetized. 

3. Vaginal bleeding, usually painless, is invariably 
the primary symptom. 

4. Profuse hemorrhage from the site of cervical im- 
plantation usually occurs on any attempt at removal. 

The case described in this report fulfills the clinical 
criteria. The diagnosis was indicated preoperatively by 
ultrasound. 


A 24-year-old Caucasian woman, gravida 0, para 0, had 
regular menses since age 12. She had never had an in- 
trauterine contraceptive device and had never used oral con- 
traceptives. She was married for 1% years and had tried to 
conceive for | year. She underwent an infertility workup with 






3 
PC v cy. bi * p 


aR 7 Vohume 136 


k- 


- "i d Oe ^ 
i pa, te” x b' RAND $ LSO -4 
“Pa - TECTA. ; "RT 2. eo eh s x P ne^ di a. 
E - P r . 
"T - . 





Number 3 


basal body temperature charts, endometrial biopsy, and hys- 
terosalpingography in December, 1977. The last menstrual 
period was on December 15, 1977, and the pregnancy was 
clinically confirmed 1 month later. She was admitted on Feb- 
ruary 12, 1978 with a 2-week history of painless vaginal 
bleeding, with expulsion of small blood clots. On bimanual 
examination the uterus was slightly enlarged, mobile, and 
nontender. The portio vaginalis was rather large, distended, 
and soft, occupying most of the upper vagina. The external os 
admitted a fingertip, through which soft friable tissue could 
be felt and was thought to be placenta previa. Repeated preg- 
nancy tests on February 13and 14 were positive. An ultrasound 
examination on February 15, 1978, showed an hourglass- 
shaped uterus with the products of conception implanted in 
the cervical canal (Figs. 1 and 2). The patient was taken to the 
operating room where examination following administration 
of a general anesthetic revealed a ballooned-out cervix with an 
open external cervical os that admitted a fingertip. The prod- 
ucts of conception were found to be attached to the en- 
docervical canal. The endocervical contents were evacuated 
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with suction curettage followed by sharp curettage. The in- 


ternal cervical os was palpated and found to be snug. The 


uterine fundus was sounded to 3 inches. Curettage of the 
uterine cavity yielded a moderate amount of normal-ap- 
pearing secretory endometrium. Bleeding from the implan- 
tation site was moderate and responded to bimanual massage 
and compression of the cervix and uterus. 

The operative findings were confirmed histopathologically. 


Ultrasound provided a quick, noninvasive diagnosis 
of cervical pregnancy, leading to prompt and appro- 
priate surgical intervention. 


REFERENCES 


l. Paalman, R. J., and McElin, T. W.: Cervical pregnancy, 
AM. J. OBSTET. GYNECOL. 77:1261, 1959. 

2. Rothe, D. J., and Birnbaum, S. J.: Cervical pregnancy: 
Diagnosis and management, Obstet. Gynecol. 42: 


1973. 










"Tun K. 


Communications in brief 417 


SS 








AAi CANE WS Ai DE 1 T, T 





BOOKS 


Books received 


Abnormal Fetal Growth: Biological Bases and Conse- 
quences. Life Sciences Research Report 10. 
Report of the Dahlem Workshop, Berlin, Feb- 
ruary 20-24, 1978, Frederick Naftolin. 290 
pages. Berlin, 1978, Dahlem Konferenzen. No 
price listed. . 

Atlas of Diseases of the Breast. Volker Barth. 198 
pages, illustrated. Chicago, 1979, Year Book 
Medical Publishers. $72.50. 

Color Atlas of Gynecological Surgery. Vol. 3. Opera- 
tions for Malignant Disease. David H. Lees 
and Albert Singer. 346 pages, illustrated. Chi- 
cago, 1979, Year Book Medical Publishers, 
Inc. $75.00. l 

Developmental Toxicology of Energy-Related Pollu- 
tants. Proceedings of the Seventeenth Annual 
Hanford Biology Symposium, Richland, Wash- 
ington, October 17-19, 1977. Edited by D. 


Dennis Mahlum, Melvin R. Sikov, Patricia L. 
Hackett, and Floyd D. Andrew. 646 pages, il- 
lustrated. Springfield, Virginia, 1978, Na- 
tional Technical Information Service, United 
States Department of Commerce, CONF- 
771017. $12.50 (soft cover). 

Female and Male Climacteric. The Workshop Mod- 
erators’ Reports presented at the Second In- 
ternational Congress on the Menopause, held 
in Jerusalem, June, 1978, under the auspices 
of the American Geriatrics Society. Edited by 
P. A. van Keep, D. M. Seer, and R. B. Green- 
blatt. 146 pages, illustrated. Baltimore, 1979, 
University Park Press. $14.95. 

Genitourinary Ultrasonography. Vol. 2, Clinics in 
Diagnostic Ultrasound. Edited by Arthur T. 
Rosenfield. 263 pages, illustrated. New York, 
1979, Churchill Livingstone. $19.50. 


Postresidency fellowship in pelvic surgery 

The Department of Gynecology and Obstetrics of the Greater Baltimore Medical Cen- 
ter offers a one-year postresidency fellowship in pelvic surgery. The purpose of this 
program is to afford the interested physician an opportunity to assist and perform pelvic 
surgical procedures which are not usually available to the resident. The fellowship em- 
phasizes sound surgical technique and principles, radical cancer surgery, gastrointestinal 


surgery as it applies to gynecology, and reconstructive surgery following irradiation dam- 
age. The fellow has no routine clinical assignments but does participate in the residency 
teaching program. Ample time is allowed for clinical research and surgical projects are 
encouraged. | 
Physicians who have completed an approved residency in obstetrics and gynecology 
should apply to: James H. Dorsey, M.D., Head, Division of Gynecologic Oncology, 
Greater Baltimore Medical Center, 6701 N. Charles St., Baltimore, Maryland 21204. 
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BELLE TABLETS 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg. 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively. rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorcers characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach. and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion. impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage iS 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision. dry mouth. 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 
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Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 400 mg; Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg: Bellafoline® (levorotatory alkaloids of bella- 

p pes as malates) parasympathetic inhibitor, 
.2 mg. 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing rnenopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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1. She wants nonhormonal contraception. 
2. She wants to space her family. 

3. She smokes. 

4. She has passed the "Pill" years. 


Freedom - intrauterine contraception is Security—high efficacy and relatively low 





the most convenient of all contraceptive incidence of expulsion and medical removal. 
El 
methods. (Rates — based cn labeling claims- Li S f-I- 
expressedasevents per 100 women Cu-7' IDpes a 
s = through 12 months of use for parous 2 212 
Comfort smallest inserter diameter of women) LoopD' Coil 
all IUDs. This means minimal discomfort Pregnancy 19 37 24 
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Lippes Medical Removal 10.9 pF 15.6 
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Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
it is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. 5 | 

Coiled around the vertical limb is a pure. virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. | 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity. 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

"Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment. 


Indication and Usage: The Cu-7 is indicated for contraception. 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity; 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved, abnormal "Pap" smear: vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson s 
disease: known or suspected allergy to copper; previous ectopic pregnancy. and significant anemia 


Warnings 
1 Pregnancy (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia. septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases, the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that the risks associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious. 


2 Ectopic pregnancy (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain, and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed, this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
"es » ^ by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
Strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain. 


. dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 


three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5. Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs. laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 


7. Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
^ women with undiagnosed Wilson's disease. The incidence of Wilsons disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception. 


2 Patient evaluation and clinical considerations a) A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. Pap smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

. (c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 intoa uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, partial or complete 
expulsion. perforation, and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not comolete. 

It is. however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7 

(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 


(f) Syncope. bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs, especially in patients with a previous disposition to these conditions. | 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
encocarditis than patients who do not have valvular or l^ am heart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. | 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. 

ij) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be toid to 
return within three years for removal of the Cu-7 and for replacement if desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
inc IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

(I) The Cu-? should be removed for the following medical reasons. menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection: intractable pain often aggravated by inter- 
course, dyspareunia: pregnancy. if the thread is visible: endometrial or cervical malignancy: uterine or 
cervical perforation: or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe; if not. x-ray or Sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests, appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in situ. 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration, may occur; however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 


result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly. 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction — 


may occur. The following complaints have also been reported with IUDs although their relation to the 


Cu-7 has not been established: amenorrhea or delayed menses, backaches, cervical erosion, cystic- ty 


masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia. 
Cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea. and fragmentation of the |UD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time. and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 months from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, and anew 


Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent — 


bleeding. 
. The physician should become thoroughly familiar with the instructions for use before attempting. 
insertion or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. - 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387,131 woman-months of use. including 12 months for 11,517 
women, 24 months for 7.895, and 36 months for 3.661. 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nullipar 
Pregnancy 19 17 29 26 34 34 


How Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


poadia, cunc eat c DERE 0 
Please see complete product labeling for additional information. including insertion and removal 
instructions. 


SEARLE | Searle Laboratories 


Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago, Illinois 60680 
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Perhaps the biggest gain in modern times 
for both physician and patient is the ability to 
predict fetal well-being with a high degree of 
accuracy. Certainly a major step forward in 
predicting is the Non-Stress Test (NST), a 
procedure which may be conveniently per- 
formed, when indicated, in offices equipped 
with the Corometrics Antepartum Fetal Monitor. 

Inarecent study consisting of 4,517 NSTs,* 
‘outine Non-Stress Testing appeared to im- 
drove the resolution of maternal classification 


‘Schifrin BS, Foye G, Amato J, Kates R, MacKenna J: 
Routine Fetal Heart Rate Monitoring in the Antepartum 
?eriod. Obstet Gynecol, 54: 21-25. 

Copies of this article are available upon request. 


and contributed to better perinatal outcome in 
both high and low risk patients. 


Routine testing appears to be of impor- 
tance since low risk pregnancies account for 
up to half of perinatal mortality and contribute 
to an equal number of those found to be at 
increased risk during labor. This study 
suggests that the NST might be appropriate 
for every patient from 28 weeks gestational 
age, onward. 


Now you can listen, learn 
and predict with remarkable accuracy 





Introducing 
Corometrics 14( 
Antepartum 

Fetal Monitor. 








The new 140 Antepartum Fetal Monito 
B Simple, reliable, easily operated by ste 


E Average testing time — 10-15 minutes 
B Lightweight, portable. 

B Test results immediately available. 

@ Unique, easy-to-load chart paper cassetti 
WE ideal for offices and clinics. 


Contact Corometrics Medical Systen 
Inc., 61 Barnes Park Road North, Wallingfo 
CT 06492, (203) 265-5631. 


D* 
COROMETRICS MEDICAL SYSTEMS, INC. UC Because new life can t tell you its problem. 
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95% of American women o child-bearing age 
have inadequate iron intake. About 50% have 
laboratory evidence of iron depletion. 












Just any iron may not solve the problem. 
Any iron may cause Gl irritation and constipation. To avoid patient 
resistance — especially during pregnancy when iron requirements are 
greater than ever— be specific. Recommend FERRO-SEQUELS: Its 
delayed release avoids absorption of iron in the stomach. Instead, 
most of the iron is released gradually in the duodenum for optimum 
absorption and minimum irritation. And FERRO-SEQUELS contains 
a stool softener to help prevent constipation. 


An iron that encourages compliance ferro- 
is an iron worth being specific about. 


FERRO-SEQUELS [5394 


Sustained Release Iron Capsules CAPSULES 


100 CAPSULES 


Each capsule contains: 





Ferrous Fumarate (equivalent to approx. 50 mg. of elemental iron) 
Dioctyl Sodium Sulfosuccinate 





LEDERLE LABORATORIES, A Division of American Cyanamid Company 
Pearl River, New York 10965 





TF irst Health and Nutrition Survey. HEW Pub. No. (HRA) 74-1219- 
2 Herbert, V—Current Concepts in Nutrition 5. 79 (1977) 
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The clinical advances you'll find in 
these new references today... 


can be putto use in your practice tomorrow! 








A New Book 
EMERGENCY TRANSFER 
OF THE HIGH-RISK 


NEONATE: 


A Working Manual for Medical, Nursing 
and Administrative Personnel 





By Angelo Ferrara, M.D., Ph.D.; and 
Anantham Harin, D.D.; with 2 contribu- 
tors. December, 1979. Approx. 284 pages, 
51 illustrations. About $17.95. 


Based on the country’s largest, most 
sophisticated and efficient transport 
system (the New York Infant Transport 
Service), this volume shows you how to 
adapt specific methods and procedures to 
your needs. 

The book's three sections illustrates 
its scope and organization. . . 

è Part I, Organization and Admini- 
strative Concepts, details the practical 
aspects involved in planning an efficient 
transport service -- vehicle, equipment, 
and manpower requirements; procedures 
for answering a call; management and 
stabilization before, during and after 
transport; and the considerations 
involved in both surface and air 
transportation. 

* Part II, Clinical Experience, outlines 
initial management and stabilization of 
the most common clinical situations that 
require transport---respiratory distress, 
anemia and bleeding, congenital heart 
disease, and gestational age problems. 
. Complications that may arise during 
transport aredetailed with suggestions for 
treatment. 

è Part III, Concepts of Evaluation, 
offers considerations involved in an 
ongoing evaluative process and the 
techniques necessary to effectively 
evaluate all aspects of a transport system. 

A comprehensive appendix provides 
examples of forms used in the New York 
transport service; guidelines for organi- 
zing community workshops: tables of 
normal laboratory values; and instruc- 
tions and checklists for transport teams, 
receiving staff, and administrative 
personnel. 

From organizational structure... to 
crucial clinical problems---you ll find it all 
in this useful new manual. Order your copy 
today! 


New 2nd Edition! 
CLINICAL PERINATOLOGY 





By Silvio Aladjem, M.D.; Audrey K. 
Brown, M.D.; and Claude Sureau, M.D. 
December, 1979. 608 pages, 288 
illustrations. Price, $49.50. 


In this new edition, internationally 
recognized experts examine all the 
clinically significant aspects of 
perinatology. They discuss the normal 
physiologic processes in mother. fetusand 
newborn during pregnancy, labor and 
birth .. possible aberrations and methods 
for predicting, detecting, preventing and 
treating them... and the international 
implications of perinatology, including 
the National Institute of Perinatology's 
model in Mexico, public education to 
improve perinatal care, and international 
maternity care monitoring. 

Expanded coverage. Thisnewedition 
reflects the rapid growth of the field-- 
featuring 14 all-new chapters and 31 new 
contributors. In addition, you'll find the 
latest research data and clinical 
procedures incorporated throughout, to 
help you give mother, fetus and neonate 
optimum care. 

Multidisciplinary approach. Con- 
tributions have been drawn from a variety 
of specialties: obstetrics, neonatology, 
physiology, internal medicine, and more-- 
to guarantee an eclectic multidisciplinary 
approach. In addition, the authoritative 
contributors come from all over the world, 
and reflect an international perspective. 

New material. Five new chapters 
focus on clinical evaluation of the fetus to 
determine physiology and pathophysi- 
ology. And four key discussions study 
spontaneous and induced labor. 

Shouldn't this ouftstanding reference 
be part of your professional library? 





MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


f 


To order your 30-day on-approval copies, 
CALL US! Dial toll-free (800) 325-4177, 
ext. 10 A00056. In Missouri, call collect 
(314) 872-8370, ext. 10 AO0056 during 
our regular business hours. 


Mail this coupon today and you'll have 
30 days to evaluate your selections. 


YES! | want to inspect an 
on-approval copy of the book(s) I've 
checked below. 


— EMERGENCY TRANSFER OF 
THE HIGH-RISK NEONATE 
(1565-8) about $17.95* 

— —. CLINICAL PERINATOLOGY, 
(0103-7) price $49.50 


DO Bill me 

D Payment enclosed 
D mastercharge 
OVISA 


# 


Name 


Address 


City 


Staie pna Zip 

30-day approval offer good in U.S. and 
Canada. 

All prices subject to change. 

Prices effective in U.S. only. 


*Estimated price, subject to revision 
prior to publication. 


Complete and mail to: 


The C.V. Mosby Company 
1 1830 Westline Industrial Drive 
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Concentration of cytosolic estrogen receptors in patients with postmenopausal 
osteoporosis 


Bert J. Davidson, B. Lawrence Riggs, Carolyn B. Coulam, and David O. Toft 
Rochester, Minnesota 


Relationship of maternal placental blood flow to the placental clearance of 
maternal plasma dehydroisoandrosterone sulfate through placental 
estradiol formation 


R. B. Everett, J. C. Porter, P. C. MacDonald, and N. F. Gant 
Dallas, Texas 


Suppression by progesterone of nonspecific in vitro lymphocyte stimulation in 
mice as a mechanism for the enhancement of herpes simplex virus type 2 
vaginal infection 


David A. Baker, M.D., Charles A. Phillips, M.D., Karen Roessner, 
Richard J. Albertini, M.D., and Leon I. Mann, M.D. 
Burlington, Vermont 


Differentiation of sex steroid—binding protein in adult rhesus monkeys 


Kenneth A. Burry, Toru Tabei, John Resko, Philip H. Petra, and W. LeRoy Heinrichs 
Seattle, Washington, and Portland and Beaverton, Oregon 


Clinical and physiologic implications of increased fetal oxygen consumption 


Ronald H. W. Lorijn, M.D., and Lawrence D. Longo, M.D. 
Loma Linda, California 


Comparative study of high-dose chorionic gonadotropin on the human and rat 
corpus luteum and effect of gonadotropin-releasing hormone on human 
luteal function 


B. V. Caldwell, Y. E. Rotchell, C. Y. Pang, G. G. Anderson, N. Kase, and H. R. Behrman 


New Haven, Connecticut 


Hemodynamic observations in severe pre-eclampsia with a flow-directed 
pulmonary artery catheter 

Thomas J. Benedetti, M.D., David B. Cotton, M.D., John C. Read, M.D., and 
Frank C. Miller, M.D. 

Los Angeles, California 


A definition of human fetal apnea and the distribution of fetal apneic intervals 
during the last ten weeks of pregnancy 

John Patrick, M.D., Karen Campbell, M.E.Sc., Lesley Carmichael, B.Sc., 

Renato Natale, M.D., and Bryan Richardson, M.D. 

London, Ontario, Canada 
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.. RÜM THE PEOPLE WHO'VE , 


$) «LISTENED TO OVER 
^ TOO MILLION BABIES! 


Try a Sonicaid Doppler ultrasound fetal heart 
detector with built-in loudspeaker. Discover its 
superiority in sensitivity; in dependable construc- 
tion; in convenience. Priced from $410 to 
$1,245, order yours today Phone Toll Free: 
800/336-7212; in Virginia, 703/898-6820; or 
use the coupon. 

If you decide to keep it, we'll bill you for the unit 
and shipping. If not entirely satisfied, return it. 
Your only obligation is to prepay return freight. 





PLEASE SEND ME: 


“Table Top” Models Model Price 


C Rechargeable-battery powered, portable Fetal 

Heart Detector; diagnostic transducer; big 

speaker ideal for hospitals: formerly known as 

HEU ON Sane E Te ra nee D205 $ 845 
C AC powered unit; similar to D205; offers pro- 

longed operation, choice of transducers: 

(specify) 


[C with diagnostic transducer............... D205M $ 845 
[C with monitoring transducer............... D205M $1130 
C] with both transducers. .............00.. D205M $1245 
Pocket Models 


CI Rechargeable battery and pocket-sized con- 

venience; shipped complete with gel, headset, 

instructions in deluxe case .............. D100R $ 415 
Linecnanerir DIOR... ...... seinnaa R100 $ 20 
C Replaceable battery model is our least expensive; 

otherwise similar to preceding............. D100 $ 410 


Name 

Shipping Address 
City, State, Zip 
Billing Address 


City, State, Zip 
Purchase Order No. 
oigature Phone / 


MAIL COUPON TO: 


SONICAID 


oonicaid, Inc.; P.O. Box 588; Fredericksburg, VA 22401 


(if different from above) 





We've listened to 100 million babies, 
because we listen to doctors and nurses. 
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Fourth Annual Meeting 
of the 
Frederick P. Zuspan 
Society 


New Orleans Hilton 
New Orleans, Louisianna 


May 4, 1980 


The Fourth Annual Meeting of the Federick 
P. Zuspan Society will be held during the 
annual meeting of the American College of 
Obstetricians and Gynecologists. The Society 
will meet in the Durham room of the New 
Orleans Hilton on Sunday, May 4, from 5 p.m. 
until7:30p.m. Wineand cheese will beserved. 

For further information and reservations 
contact: 


Catherine Cohen, M.D. 
3630 White Oak 

New Orleans, LA 70114 
(504) 394-7009 
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Plasma glucose, cholesterol, triglyceride, and glycerol concentrations in the 
postmature rabbit 
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About $20.00 About $20.00 
Pink Roesbud on Lt. Beige 
Background 


No. 547 Lounger 
OR, About $27.50 
Se Red & White Plaid Print 


All in Polyester/Cotton 65% /35% ahi “ya OBS 
with Concealed Slits for Nursing y 


A Registered Nurse Doing Nice 
Things for Mothers-To-Be 
Since 1947 


At better stores, or write: 
FANCEE FREE MFG. COMPANY 
HERMA W. DOZIER, R.N. Pres. 
6609 OLIVE STREET, ST. LOUIS, MO. 63130 








maternity apparel 
Free for office 
distribution. 


 OB/GYN 


West Virginia University Medical 
Center, Charleston Division, Depart- 
ment of Obstetrics and Gynecology is 
seeking additional full time faculty. 
Major responsibilities will be medical 
student and resident teaching. Other 
activities include clinical research 
potential and consultative patient 
care. Board certification, interest in 
teaching and subspecialty interest is 
desirable. Academic rank and salary 
are commensurate with experience 
and qualifications. Closing date for 
applications is April 1, 1980. 


If interested, send inquiries to: 
N. N. Sehgal, M.D. 
WVU Medical Center 
3110 MacCorkle Avenue SE 
Charleston, West Virginia 25304 
Telephone (304) 348-4346 


An Equal Opportunity/Affirmative Action Employer. 








booklets illustrating 


CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology_and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 
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Evidence that danazol inhibits gonadotropin-induced ovarian steroidogenesis at a 
point distal to gonadotropin-receptor interaction and adenosine 3',5' cyclic 
monophosphate formation 

Mangaladevi Menon, Salman Azhar, and K. M. J. Menon 

Ann Arbor, Michigan 


Sampling the fetoplacental circulation. IV. Preliminary experience in the pregnant 
baboon (Papio cynocephalus) 


John A. Morris, M.D., Ezra C. Davidson, M.D., Georgina Makabali, M.D., 
John P. O'Grady, M.D., John Anderson, D. V.M., and Andrew G. Hendrickx, Ph.D. 
Los Angeles and Davis, California 


Effects of exogenous insulin on excursions and diurnal rhythm of plasma glucose 
in pregnant diabetic patients with and without residual 6-cell function 


L. Rigg, L. Cousins, D. Hollingsworth, G. Brink, and S. S. C. Yen 
La Jolla, California 


Prolactin synthesis and release during pregnancy and puerperium 


Oscar A. Kletzky, M.D., Richard P. Marrs, M.D., Wilbur F. Howard, M.D., 
William McCormick, M.D., and Daniel R. Mishell, Jr., M.D. 
Los Angeles, California 


Information for authors on page 23 
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fizo Gantanol 


Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 

INDICATIONS: In adults, urinary tract infec- 
tions complicated by pain (primarily pyelone- 
phritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aero- 
bacter, Staphylococcus aureus, Proteus 
mirabilis, and, less frequently, Proteus vulgaris) 
in the absence of obstructive uropathy or 
foreign bodies. 

Note: Carefully coordinate in vitro sulfon- 
amide sensitivity tests with bacteriologic and 
clinical response; add aminobenzoic acid to 
follow-up culture media. The increasing fre- 
quency of resistant organisms limits the use- 
fulness of antibacterials including sul- 
fonamides. Measure sulfonamide blood levels 
as variations may occur; 20 mg/100 ml should 
be maximum total level. 
CONTRAINDICATIONS: Children below age 12; 
sulfonamide hypersensitivity; pregnancy at term 
and during nursing period; because Azo 
Gantanol contains phenazopyridine hydro- 
chloride it is contraindicated in glomerulone- 
phritis, severe hepatitis, uremia, and pyelone- 
phritis of pregnancy with G.I. disturbances. 
WARNINGS: Safety during pregnancy not es- 
tablished. Deaths from hypersensitivity reac- 
tions, agranulocytosis, aplastic anemia and 
other blood dyscrasias have been reported and 
early clinical signs (sore throat, fever, pallor, 
purpura or jaundice) may indicate serious 
blood disorders. Frequent CBC and urinalysis 
with microscopic examination are recom- 
mended during sulfonamide therapy. 
PRECAUTIONS: Use cautiously in patients with 
impaired renal or hepatic function, severe 
allergy, bronchial asthma; in glucose-6-phos- 
phate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. 
Maintain adequate fluid intake to prevent 
crystalluria and stone formation. 

ADVERSE REACTIONS: B/ood dyscrasias 
(agranulocytosis, aplastic anemia, thrombo- 
cytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methe- 
moglobinemia); a/lergic reactions (erythema 
multiforme, Stevens-Johnson syndrome, skin 
eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, 
anaphylactoid reactions, periorbital edema, 
conjunctival and scleral injection, photosensiti- 
zation, arthralgia and allergic myocarditis); G./. 
reactions (nausea, emesis, abdominal pains, 
hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis); CNS reactions (headache, periph- 
eral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and in- 
somnia); miscellaneous reactions (drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L. E. phenomenon). 
Due to certain chemical similarities with some 
goitrogens, diuretics (acetazolamide, thiazides) 
and oral hypoglycemic agents, sulfonamides 
have caused rare instances of goiter pro- 
duction, diuresis anc hypoglycemia. Cross- 
sensitivity with these agents may exist. 
DOSAGE: Azo Gantanol is intended for the 
acute, painful phase of urinary tract infections. 
Usual adult dosage: 2 Gm (4 tabs) initially, then 
1 Gm (2 tabs) B.I.D. for up to 3 days. If pain 
persists, causes other than infection should be 
sought. After relief of pain has been obtained, 
continued treatment with Gantanol (sulfame- 
thoxazole) may be considered. 

NOTE: Patients should be told that the orange- 
red dye(phenazopyridine HCI) will color the urine. 


SUPPLIED: Tablets, red, film-coated, each con- 
taining 0.5 Gm sulfamethoxazole and 100 mg 
phenazopyridine HCl—bottles of 100 and 500. 


Roche Laboratories 
ROCHE» Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


end OE rea ee eee 


AW Si = 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8!4" x 11") 3 cases/year 
O OLD SIZE (7%" x 1042") copies prior to 1975 
(2 cases/year) 


Name 
Address X Am n M EET 
City Luis Ste ua SI 


American Journal of Obstetrics and Gynecology Editors 





Editors 


JOHN I. BREWER, Editor in Chief 
FREDERICK P. ZUSPAN, E. J. QUILLIGAN, Editors 
ALBERT B. GERBIE, Associate Editor 


HOWARD C. TAYLOR, JR., ALLAN C. BARNES, Emeritus Editors 


Advisory committee on policy 


David G. Anderson A. Brian Little 

C. D. Christian Lawrence D. Longo 
Leo J. Dunn Edgar L. Makowski 
David Figge Roy T. Parker 
Fred T. Given J. €. G. Whetham 


Board of corresponding editors 


Oscar Aguero, Caracas 
Frederick Kubli, Heidelberg 
Pierre O. Hubinont, Brussels 
Malcolm Symonds, Nottingham 
Ichiro Taki, Fukuoka 
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If she 








could cope, 
she wouldnt 


have called. 


The severity of vaso- 


Vasomotor motor symptoms 
Sy mptoms is notoriously variable. 


So is the individual patient's reaction to them. 
What is viewed as a passing annoyance by one 
may be incapacitating to another. 

When should estrogen replacement therapy 

be initiated? 

First, moderate to severe flushes and sweats are 
a good indicator. But in addition, consider the 


problem that brought her to you in the first place: 


her ability to cope with these vasomotor 
symptoms —or, more accurately, the lack of her 


ability to cope. Finally, determine the absence 
of contraindications to estrogen therapy. 


For these women the high rate of effectiveness 
of PREMARIN (Conjugated Estrogens Tablets, 
U.S.P.) against vasomotor symptomatology 
remains unchallenged. 

In most cases the patient who should be helped 
can be helped — with careful attention to dosage 
regimen, and follow-up —until the period of 
physiologic adjustment to low endogenous 
estrogen levels is complete. 


PREMARIN. 

The proven therapy many women need. 
Vasomotor symptoms 
beyond counseling... 
well within the reach of 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 


0.3 mg/0.625 mg/1.25 mg/2.5 mg 


Please see next page for brief summary of prescribing information. 


es ES LS a Ee LP Te OT a ee O Pe 
"Brier SUMMARY | ee Sa ey kg M Eam » dorem 
.. (FOR FULL PRESCRIBING INFORMATION x 

.. AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 

. PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 


> og | 
E 31. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
„endometrial cancer have increased sharply since 1969 in eight different areas of the 
. United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
.| about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
- | duration of treatment’ and on estrogen dose? In view of these findings, when estrogens 

— | are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
„possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 

- |. administration of low doses of estrogen may carry less risk than continuous administra- 

- | tion;? ittherefore appears prudent to utilize such a regimen. Close clinical surveillance of 
| all women taking estrogens is important. In all cases of undiagnosed persistent or 

recurring abnormal vaginal bleeding. adequate diagnostic measures should be under- 
| takento rule out malignancy. There is no evidence at present that "natural" estrogens are 
.] more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

| 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 
The use of female sex hormones, both estrogens and progestogens, during early 
- pregnancy may seriously damage the offspring. It has been shown that females exposed 
| in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
| developing in later life a form of vagina! or cervical cancer that is ordinarily extremely 
— |-rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
A Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 

| been found to have vaginal adenosis,?-'* epithelial changes of the vagina and cervix. 
—— | Although these changes are histologically benign, it is not known whether they are 

| precursors of malignancy. Although similar data are not available with the use of other 
| estrogens, it cannot be presumed they would not induce similar changes. Several reports 
. suggest an association between intrauterine exposure to female sex hormones and 
A |- congenital anomalies, including congenital heart defects and limb reduction 
a  defects.'?-'5 One case contro! study'* estimated a 4.7-fold mcreased risk of limb 
~ | reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
-- | hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
- tion). Some of these exposures were very short and involved only a few days of treatment 

The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
- controlled studies that progestogens are effective for these uses. If PREMARIN is used 
| during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 
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~ DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
= contains a mixture of estrogens. obtained exclusively from natural sources, blended to 
_fepresent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
~equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 































INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
| Sciences — National Research Council and/or other information, FDA has classified the 
- | indications for use as follows: 

| Effective: 

| 1.Moderate to severe vasomotorsymptoms associated with the menopause (There is 

-| no evidence that estrogens are effective for nervous symptoms or depression without 
- associated vasomotor symptoms, and they should not be used to treat such conditions.) 
| 2 Atrophic vaginitis. 
3. Kraurosis vulvae. 
4. Female hypogonadism. 
5. Female castration. 
6 Primary ovarian failure. 
7. Breast cancer (for palliation only! in appropriately selected women and men with 
| metastatic disease. 
l 8. Prostatic carcinoma — palliative therapy of advanced disease. 
9. Postpartum breast engorgement — Although estrogens have been widely used for 
| the prevention of postpartum breast engorgement, controlled studies have demon- 

- strated that the incidence of significant painful engorgement in patients not receiving 

‘such hormonal therapy is low and usually responsive to appropriate analgesic or other 

supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 

| thromboembolism associated with the use of large doses of estrogens. '? 
4 PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
; NC Y AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 

- | "Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
- | physiotherapy. and good general health-promoting measures. Final classification of this 

| indication requires further investigation. 













^^ CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
- following conditions: 1. Known or suspected cancer of the breas! except in appropriately 
— —selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
1— dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
‘wa diagnosed abnormal genital bleeding. 5 Active thrombophlebitis or thromboembolic disor- 
-~ ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 


. Ciated with previous estrogen use (except when used in treatment of breast or prostatic 
. malignancy). 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
~ M postmenopausal women increase the risk of cancer of the breast,” although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
‘or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
-surgically confirmed gallbladder disease in women receiving postmenopausal estrogens. '’ 

_ Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
- used to treat prostatic or breast cancer or postpartum breast engorgement, it has been 
- shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
- cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
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E and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
|... neuritis have been reported in cra! contraceptive users.? '.?? An increased risk of postsurgery 
-— *thromboembolic complications has also been reported in users of oral contraceptives.??.?* If 
v feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 

associated with an increased risk of thromboembolism, or during periods of prolonged 
— immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
.. thromboembolic disorders, or in persons with a history of such disorders in association with 
-estrogen use. They should be used with caution in patients with cerebral vascular or coronary 


| 
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s (omg conjugated estro COM 
to treat cancer of the prostate and breast, have been shown?" to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
mis uae any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. ! 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.) Increased blood 
pressure may occur with use of estrogens in the menopause"? and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
Or excessive uterine bleeding. mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression??? Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3, 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration 
As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following nave been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding. spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vagina! candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating: cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum; hemorrhagic eruption. loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache. migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema. changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5to 7.5 mg daily, in divided doses for 20 days. followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this periad, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Cenjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four nours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women -— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles cf 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867— Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable tothoseused 
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AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
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Each yellow tablet* contains 1 mg norethindrone and 0.05 mg mestranol. TRADEMARK 


Each green tablet in the 28-day regimen contains inert ingredients. 
*Contains FD&C Yellow No. 5 (tartrazine) as a color additive. 
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in low-dose oral contraception 
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— — INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
| .. 35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
-.... 300 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
... reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 

' pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 

(except the IUD) depends upon the degree of adherence to the method. 

.. Table 1: Pregnancies Per 100 Woman-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
... "Condom, 3-36; Aerosol foams, 2-29. Jellies and creams. 4-36; Periodic abstinence (rhythm) all types. less than 1-47. 1. 
i Calendar method, 14-47. 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
. less than 1-7. 4. Mucus method, 1-25. No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
__ the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
- . exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
|- Contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
p recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen 


-. CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions. 1. Throm- 
... bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 
| = Cerebral vascular or coronary artery disease 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
.. estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
|... NGS, No. 5). 
b 
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WARNINGS 


~ | Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 

| increases with age and with heavy smoking [15 or more cigarettes per day) and is quite marked in women over 35 years of 

be nom ENS yu. 

f use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 

t stroke, myocardial infarction, hepatic adenoma. gallbladder disease. hypertension. Practitioners prescribing oral contra- 
| Ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceotives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke is on the order of 10 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
- . MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
... been reported confirming a previously suspected association. These studies. conducted in the United Kingdom, touno. as 
= expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking. hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives. however, 
- were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
. and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
— 30-39 age group and 67 cases per 100.000 women users in the 40-44 age group. In terms of relative risk, it has been 
~ estimated that oral contraceptive users who do not smoke (Smoking iS considered a major predisposing condition to 
— myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke Oral 
-Contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke. but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore. the amount of 
..— Smoking is also an important factor. In determining the importance of these relative risks. however. the baseline rates for 
fee various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
- above in determining relative and absolute risks has mot as yet been quantified, it ıs quite likely that the same synergistic 
2 action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
~ . reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
|-  bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
| estrogen were associated with a higher risk of thromboembolism than those contaming 50-80 mcg of estrogen. Their 
- . analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
= Confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
+ in women using these products. and they should not be presumed to be free of excess risk. The risk of thromboembolic 
- and thrombotic disorders. in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are. 
. however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits. and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5. 100.000. ages 35-44—33; 100.000. ages 45-49— 140. 100.000), the risk being 
concentrated in older women. in those with a long duration of use. and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age smoking, and duration of use. nor to compare the effects of continuous versus 
intermittent use Although the study showed a 10-foid increase in death due to circulatory diseases in users for five or 
-more years. all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
Cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of ceath 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness cf the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke (The rates given for pill only./smokers for each age group are for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day]. the rates given would be about double. tor light" smokers 
[less than 15 cigarettes a day], about 50 percent ) The mortality associated with oral contraceptive use in nonsmokers 
- . Over 40 is higher than with any other method of contraception in that age group. The lowest mortality rs associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial infarction, is further increased 
_ by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
^. smoking. The risk of myocardial infarction in oral contraceptive users iS Substantially increased in women age 4C and 
- -. ever, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
ki estimate of the risk of death from circulatory disorders associated with the use of ora! contraceptives 
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1 f -SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 

v "1 Age Below 30 30-399 40+ b 

A T E O E C B A A—Use associated with very high risk 

iishismokers...,.... O sees eceaes D C B  B—Use associated with high risk. 

. .. Nonsmokers (no predisposing conditions) . D C.D C C—Use associated with moderate risk. 
— Nonsmokers (other predisposing conditions). C CB BA D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
fe orders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
- - bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
- . immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
... contraceptive users. It feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
Ec associated with an increased risk of thromboembolism or prolonged immobilization 2. OCULAR LESIONS. There nave 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
a contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
~ plete loss of vision; onset of proptosis or diplopia. papilledema, or retinal vascular lesions and institute appropriate 
x diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or Syn- 
M" 


& 


thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina. and iver. 

- . Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
|... incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
B^ increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
=- women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
.. noma of the endometrium in women under 40 on cra! contraceptives. Of the cases found in women without predisposing 
. nisk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a Sequential oral contraceptive. These products 
are no longer marketed. No evidence nas been reported suggesting an increased risk of endometrial cancer in users of 

- conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 

of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 

ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules. fibrocystic disease or abnormal mammograms should be monitored with 
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55 5.2 
Abortion only - 23 2.5 
Pill only-nonsmokers 13 14 
Pill only-smokers 15 16 
IUDs only 11 12 
Traditional contraception only 11 14 . i 
Traditional contraception and abortion 03 04 04 08 14 08 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives TWo studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominai mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (trom 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones. including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of hmb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment lor threatened abortien). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses 1s somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications. and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there 1s 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown 

It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only ora! contraceptives are used). and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy shculd be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise intor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE 

Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens 

In one study. an increased risk appeared after two years of use and doubled after four or five years of use In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7 CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while recewing oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined 8 ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use. the prevalence of women with hypertension is low in 
users and may be no higher than that of a comoarable group of nonusers. The prevalence in users increases, however. 
with longer exposure. and in the fifth year of use is two and a half to three times the reported prevalence in the first year 

Age is aso strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives: Hypertension that develops as a result of taking oral contraceptives usually returns tc normal atter 
discontinuing the drug 9. HEADACHE The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe. requires discontinuation of oral contraceptives and evaluation of the cause. 10 

BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina. nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding trom the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy If pathology has been excluded, time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity. should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged. may also occur in women without previous irregularities 

11. ECTOPIC PREGNANCY. Ectopic as weil as intrauterine pregnancy may occur in contraceptive failures. 12 BREAST 
FEEDING Oral contraceptives given in the postpartum period may interfere with lactation. There may be a cecrease in the 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects. if any, on the breast-fed child nave not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1 A complete medical and family nistory should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule. oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4 Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution. and only with careful monitoring, in 
patients with conditions which might be aggravated by fiuid retention, such as convulsive disorders, migraine Syndrome, 
asthma, or cardiac or renal insufficiency 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs, the medication should be discontinued. €. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman iS 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives. she may have à 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives. a. Increased sulfobromophtha- 
lei retention. b. Increased prothrombin and factors VII, Vill, IX. and X, decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake ts decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion 

e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin CAR- 
CINOGENESIS. PREGNANCY. NURSING MOTHERS: Sae CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 

Thrombophlebitis. Pulmonary embolism. Coronery thrombosis. Cerebral thrombosis. Cerebral hemorrhage Hypertension 

Gallbladder disease. Liver tumors. Congenital anoma'ies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 
Neuro-ccular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema Chloasma or melasma which may persist. Breast 
changes. tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (Steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, end the association has been neither confirmed nor refuted Premenstrual- 
like syndrome Cataracts. Changes im libido. Chorea Changes in appetite. Cystitis-like syndrome. Headache 
Nervousness. Dizziness. Hirsutism. Loss of scelp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill effects 
have not been reported following acute ingestion of large doses of oral contraceptives by young children. Overdosage may 
cause nausea, and withdrawal bleeding may occur in females. ORTHO 
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BRIEF SUMMARY 
(Full Prescribing Information including references and patient insert are available on request.) 
Federal law prohibits dispensing without prescription. 


WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 

Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometria! cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer — Systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to pte the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or preglins abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous than "synthetic" 
estrogens at equiestrogemic doses. 

2. $ Should not be Used During Pregnancy. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethyistilbestro!, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital neart defects and limb-reduction defects. One case contro! study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days cf treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. . 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION ta . 
Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 


2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbla 
disease in women receiving postmenopausal estrogens, similar to the 2-fold increase isly noted in users of 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effe 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal estro 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expec 
ptt les edicere a e aboard breast cancer or 

to result in these adverse e and, in fact, it has been 
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a. Thromboem 


b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Aitho 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not 
been reported in association with other estrogen or progestogen preparations but should be considered in estrogen 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also bi 
sen v vro taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is 
nown at this time. 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is no 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estros 
use, especially if high doses are used. . 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients 
estrogen-containing oral contraceptives. For this reason, diabetic patients should be carefully observed while recei 
en 


estrogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and be 
Pere this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium 


A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatme 
and periodic physical examinations should include specia! reference to blood pressure, abdomen, and pelvic organs, a 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year witht 
another physical examination being performed. 

2. Fluid retention— Because estrogens may cause some degree of fluid retention, conditions which might be influenced 
this factor, such as epilepsy, migraine, and cardiac or rena! dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal 
excessive uterine bleeding, mastodynia, etc. ` 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not ck 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depres 
should be carefully observed. 

5. Preexisting uterine letomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice wh 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, t 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered wi 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patien 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whe 
bone growth is not compiete. : 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The followii 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increasi 
prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet a 
gregability. c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measun 
by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free | 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response 
metyrapone test. g. Reduced serum folate concentration. h, Increased serum triglyceride and phospholipid concentratio 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. 


Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17c-ethynyl- D. Nursing Mothers. As a genera! principle, the administration of any drug to nursing mothers should. be done only 
estra-1,3,5(10)-trien-17g-cl. i clearly necessary since many drugs are excreted in human milk. 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. ADVERSE TIONS 

CLINICAL PHARMACOLOGY | (See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder diseas 
Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures-employing vagina and and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adver 
uterine end-points in mice, rats and rabbits. , = reactions have been reported with estrogenic therapy, including oral contraceptives: 
The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 1. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-li 
of the vaginal epithelium, thinning of cervical mucus, suppression af pituitary gonadotropin, inhibition of ovulation, and syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Chan, 
prevention of postpartum breast discomfort. r ‘3 P E. in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts: Tenderness, enlargemer 

INDICATIONS —— i secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin: Chloasma 

Estrovis (qui melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruptio 
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| Progesterone- induced glycogen accuraulation in 
human endometrium during organ culture 


S. S. SHAPIRO 
R. D. DYER* 
A. E. COLÁS 


Madison, Wisconsin 


Ari organ culture system was used to evaluate the response of human proliferative.endometrium to 
progesterone stimulation. The glycogen content of proliferative tissue was Increased as much as 
thirteenfold during organ culture in media containing progesterone. The sterold-induced increase in 
tissue glycogen was detectable after 16 hours and reached a maximum at 48 and 72 hours of 
culture. Progesterone induced a significant increase in glycogén at a media concentration of 

1,6 x 107*M and a maximal increase at 3.2 x 10-7 to 3.2-x 10-*M. At higher media concentrations 
of progesterone (1.6 x 1075M), glycogen levels failed to reach the maximum obtainable. The extent 
of the response ‘correlated poorly with the initial glycogen content of the tissue and not at all with 
the initial content of high-affinity progesterone- binding sites in cytosol. Addition of estradiol- -178 to 
medium (107 '9M to 10- 7) had no effect on the progesterone- -induced increase in tissue glycogen. 
Delaying the addition of progesterone to the cultures for 24 hours resulted in a diminished glycogen 
response; the reduced response may be related to a rapid decrease ini high- affinity 
progesterone-binding sites as measured in cytosol prepared from tissues cultured in the absence of 
progesterone. High-affinity progesterone-binding sites In endometrial cytosól were found to decrease 
rapidly during the first 24 hours of culture. The addition of cycloheximide or actinomycin D to the 
culture media Inhibited the increase in tissue glycogen caused by progesterone. These results 
demonstrate that progesterone can induce an in vitro response in human proliferative endometrium 
similar to that seen In vivo. The response of the endometrium is reproducible and allows for 
comparisons between grouped data obtained by using tissues from several different donors. 

(AM. J. OBSTET. GYNECOL. 136:419, 1980.) 
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Progesterone plays a major rele in the alterations 


that prepare the mammalian reproductive tract for . 


pregnancy. While considerable information has ac- 
cumulated regarding the interaction of progesterone 
with the uterus and oviduct in laboratory animals, rela- 
tively little information is available on the effects of this 
steroid on human reproductive tissues. In part this 
deficiency is due to the limitations placed on human 
experimentation and the complexity of such studies 
under in vivo conditions. To circumvent these prob- 
lems in humans, tissue culturé systems may be used 
productively. Organ and cell culture systems for 
human endometrium have been developed. Use of cell 
culture systems have, however, been limited to the 
study of steroid-altered cell proliferation.’ ? Up.to this 
time, quantifiable steroid-induced changes analogous 
to those seen in vivo have not been studied under cell 
culture conditions. On the other hand, the organ-cul- 
ture system first described by Csermely and associates? 
has proved acceptable for the study of parameters 
known to be affected by steroids in vivo. Protein syn- 
thesis progestin potency,? prostaglandin synthesis, 


and enzyme activity’ have been evaluated in human | 


endometrium under conditions of organ culture. How- 
ever, the potentia: usefulness of this system in the study 
of steroid actions has been questioned because of the 
variable hormonal milieu of the tissue at the time it is 
obtained.* To date, this view on the limitations of the 
- endometrial organ culture systems has been accepted 
and their use in the study of steroid actions restricted. 
‘The need for further study of the actions of the sex 
steroids on human tissues rather than extrapolation of 
knowledge obtained in the study of laboratory animals 
makes desirable a more detailed evaluation of this 
system. This paper reports the results of such a study 
using the progesterone-induced increase in endo- 
metrial glycogen concentration as tlie parameter of 
interest. 


Material and methods 


Reagents. Trowells 1-8 medium, Hanks balanced 
salt sólution (HBBS), and heat-inactivated fetal calf 
serum were obtained from GIBCO, Grand Island, New 
York. Estradiol-178, progesterone, cortisol, actinomy- 


cin D, and cycloheximide were provided.by Sigma ` 


Chemical Company, St. Louis, Missouri. Unlabeled ste- 
roids were used as received and (1,2-3H)progesterone 
(55.7 Ci/mmole), purchased from New England Nu- 


clear, Boston, Massachusetts, was purified by thin-layer - 


chromatography. All other chemicals were of reagent 
or analytic grade and were used as obtained from 
commercial sources. | | 

Tissue. Human endometrial tissue was obtained at 
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hysterectomy. All specimens were from women under 
44 years of age ivith histories of regular menstrual cy- 
cles, who were not undergoing steroid hormone ther- 
apy during the cycle in which the operation was per- 
formed. The protocol and procedures for this project 
were approved by the Center Committee for Review of 
Research on Human Subjects. Informed consent was 
obtained from each subject whose tissue was used in 
this study. All endometrial tissue was obtained during 
the follicular portion of the menstrual cycle and 
confirmed to be proliferative by standard histologic 
criteria. 

Organ culture. Endometrial tissue obtained at the 
time of surgery was transported to the laboratory in 
HBBS within 30 minutes of extirpation. The tissue was 
washed in HBBS, cut into pieces of approximately 5 
mg wet weight, and placed in glass Petri dishes (21 
pieces per 49 mm dish), to which was added 2 ml of 
culture medium. The medium consisted of nine parts 


i Trowels T-8 and one part fetal calf serum (FCS) with 


100 ug of ‘streptomycin sulfate, 63 yg of sodium 
penicillin G, and 2.5 ug of amphotericin. B per millili- 
ter. Steroids dissolved in ethanol were added to the 
medium according to the protocol for individual exper- 
iments. The final concentration of ethanol in media 
that either did or did not contain steroids was kept 
between 0.11% and 0.15%. The Petri dishes were 
maintained at 27° C in an atmosphere of 95% oxygen 
and 5% carbon dixoide. Medium was changed after 24 
hours of culture and as the protocol for individual ex- 
periments dictated. When tissue was to be maintained 
in culture after exposure to cycloheximide it was first 
washed twice in 2 ml of T-8 before being placed in a 
new culture medium. 

Analysis of tissue. Samples of tissue were washed in 
ice-cold 0.0596 disodium ethylenediamine tetraacetate 
(EDTA), blotted dry, weighed, and then digested in 
95% potassium hydroxide at 100° C for 10 minutes. 


: Aliquots of the digest were then analyzed for glycogen 


by the method of Montgomery? and for protein by the 
method of Lowry and associates. Tissue glycogen 
concentrations were then computed as either milli- 
grams of glycogen per milligram of wet weight of tissue 
or micrograms of glycogen per milligram protein. 
Binding capacity: determinations. Preculture and 
postculture tissues were rinsed four times and then 
homogenized (4:1, volume: weight) in 10 mM tris, 1 
mM EDTA, 20% glycerol, and 5 mM dithiothreitol 
(TEGD) buffer. pH 7.4, using a Kontes AAA all-glass 
tissue grinder. Supernatant cytosol from the homoge- 
nate was prepared at 115,000 X g (average) using a 
Beckman Airfuge, diluted with TEGD to 2 to 3 mg of 
protein/ml and used for progesterone-binding deter- 


Volume 136 
Number 4 


nO Pp Q' Q -J DO WO 





Ag GLYCOGEN/mg WET WEIGHT 


am 


0 10°10" 10°10 10°10” o 10^10? 10? 18 10? 10 
PROGESTERONE (mol/liter medium) 


7 ê S 9 


8 


T , 6 5 


Fig. 1. The effect of various concentrations of progesterone 
on the glycogen content of human proliferative endometrium 
maintained in culture for 72 hours. All values for the percent 
of maximum are related to the response obtained after 72 
hours of culture in media containing 3.2 x 1077M progester- 
one. Each point is the mean of values from tissues of six 
patients + standard error of the mean. 


minations. All processing of tissue for this cytosol 
preparation was carried out at 4° C.. 

Binding of 20 nM (H)progesterone alone or with 2 
AM cortisol or 2 uM progesterone was evaluated using 
the diethylaminoethyl (DEAE)-cellulose disk filtration 
assay.! Duplicate incubation mixtures were prepared 
with 7541 of steroid solution in TEGD plus 20, 40, or 
75 ul of cytosol and brought to a volume of 150 wl with 
TEGD. After 90-minute incubations at 4? C, 60 pl of 
each incubation mixture was filtered through DEAE- 
cellulose filters using seven 1 mi aliquots of TEG 
(TEGD without dithiothreitol) to wash the filters. The 


radioactivity on the filters, in the pooled washings from 


the filters, and in 60 wl of the incubation mixture, was 
determined by liquid scintillation counting in 10 ml ofa 
dioxane-based .cocktail (100 gm of napthalene and 5 
gm of 2,5-diphenyloxazole per liter). Samples were 
counted with about 3596 efficiency for a maximum of 
20 minutes or 10,000 counts in a Beckman LS-250 
spectrometer. Conversion.of counts per minute to 
disintegrations per minute was based on external- 
standard, channels-ratio calibrations. 
Linear-regression analysis of the percentage of re- 
covered disintegrations per minute on the filters as a 
function of the mass of protein in the solution filtered 
gave slopes for the different steroid conditions with 
units of percentage of disintegrations per minute 
bound per microgram of protein. The slopes and their 
standard errors were multiplied by the average recov- 
ered disintegrations per minute from the filtered sam- 
ples for a given line to give slopes and standard errors 
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Fig. 2. The glycogen content of endometrial tissue from 48 
different women before and after 72 hours of culture in 


‘ media containing 3.2 x 1077M progesterone. 


with units of disintegrations per minute bound per mi- 
crogram of protein, which were converted to picomoles 
of progesterone bound per milligram of protein by di- 


viding by the specific activity of the (?H)progesterone. 


Human uterine cytosol contains progesterone-spe- 
cific (R) and transcortin-like (C) binding sites which can 
be separated by spheroid hydroxylapatite chromatog- 
raphy.” Corticosteroids bind to G sites with about the 
same high affinity as progesterone but do not bind to R 
sites. G sites were quantitated by subtracting the bind- 
ing in the presence of excess. cortisol from the value 
obtained from incubations with (?H)progesterone 
alone. R sites were similarly calculated as the difference 
between the values for incubations with excess cortisol 
and those with excess progesterone. The standard 
error of each difference was calculated as the square 
root of the sum of the squares of the two standard 
errors. 


Results 


The glycogen content of proliferative endometrium | 
was determined after its exposure to various concen- 


\ et 
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Fig. 3. Time course for the level of tissue glycogen during 
culture with (e) and without (o) the addition of 3.2 x 10-7M 
progesterone to the media. Each point represents the mean + 
standard error of the mean for six different specimens. 
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Fig. 4. Tissue glycogen content of proliferative endometrium 
after 72 hours of culture in media containing various concen- 
trations of estradioi-178. Progesterone (3.2 x 1077M) was 
added (e) or withheld (æ) from the media. Each point is the 
mean : standard error of the mean of four different tissues. 


trations of progesterone for a 72-hour culture period 
(Fig. 1). A significant increase in tissue glycogen con- 
tent was obtained at a progesterone concentration of 
1.6 X 107?M. .The highest glycogen concentrations 
were seen aL progesterone concentrations of 3.2 x 
1077M and 3.2 x 107*M. Progesterone levels of 1.6 x 
1075M or more resulted in a less than maximal rise in 
glycogen. A medium progesterone concentration of 
3.2 X 107'M was, therefore, chosea for subsequent ex- 
periments. The glycogen content of 48 tissues main- 
tained with 3.2 x 107"M progesterone for 72 hours was 
consistently increased above control values. However, 
the magnitude of the postincubation glycogen concen- 
tration was variable, ranging from 2.43 to 13.66 ug/mg 
of tissue (Fig. 2). Therefore, to facilitate between- 
patient comparisons, experimental results for most 
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Fig. 5. The effect of changing media progesterone content 
after 24 hours of culture. Proliferative endometrium was 
maintained for 24 hours in the presence (e) or absence (o) of 
3.2 x 107*M progesterone. The media was replaced at 24 
hours with fresh media that did (e) or did not (o) contain 
progesterone. Fach point represents the mean x standard 
error of the mean for four different tissues. 


manipulations are expressed as a percent of the maxi- 
mal response obtained with tissue from the same 
source (i.e., the glycogen concentration after a specific 
manipulation mulüplied by 100 and divided by the 
glycogen concentration after 72 hours of culture with 
3.2 x 1077M progesterone). Statistical analysis of these 
results was performed after a log transformation of 
these data. 

The time course for development of the glycogen 

response was studied over 96 hours of culture (Fig. 3). 
A significantly (P < 0.01) increased glycogen level in 
response to progesterone could be detected at 16 hours 
of culture. Maximal glycogen levels in response to pro- 
gesterone occurred at 48 hours and were maintained 
through 72 hours of culture. At 96 hours the level of 
glycogen was significantly lower (P « 0.01) than at 48 
hours. Tissue cultured in the absence of progesterone 
showed an initial increase in glycogen that peaked 
at 24 hours (P « 0.005) and remained significantly 
(P « 0.05) above preculture levels at 48 hours. 
. The effect on tissue glycogen of adding estradiol- 178 
to the culture medium was evaluated (Fig. 4). Concen- 
trations up to 107M failed to alter the glycogen levels 
of tissue either exposed or not exposed to progesterone 
from those levels obtained in cultures without added 
estradiol-178. At a concentration of 3 x 1075M, estra- 
diol-178 (not shown in Fig. 4) lowered the glycogen 
level of proges:erone-treated tissue (P < 0.05). There 
was no detectable effect of this estrogen dose on tissue 
glycogen in the absence of progesterone. When tissue 
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was maintained for 72 hours in media containing hy- 
drocortisone at 3 x 1075M; 3 x 10"*M, or 3 x 107'M 
glycogen levels were no different from those of tissue 
maintained in media that had carrier ethanol and no 
steroids. 

The effect of removing FCS from the medium was 
evaluated in 72-hour cultures. Glycogen concentrations 
were ineasured in parallel cultures with and without 


FCS (Table I). The absence of FCS resulted in higher - 


concentrations of glycogen when the media contained 
no steroid hormones (P « 0.05 by paired t test). When 
progesterone was present in the media the concentra- 
tion of glycogen was not significantly higher in the ab- 


sence of. FCS. A dose-response curve obtained from, 


tissue cultured in the absence of FCS had a half- 
maximal progesterone effect at the same. steroid con- 
centration as that obtained with tissue exposed to FCS. 

The capacity of endometrium to respond to the ad- 
'dition or removal of progesterone after 24 hours of 
culture was determined (Fig. 5) and the results evalu- 
ated by analysis of variance and linear comparisons.” 
Glycogen content of tissue first exposed to the steroid 
at 24 hours was significantly elevated above that of tis- 


sues not exposed to progesterone (P < 0.001 at 72 ` 


hours and P « 0.005 at 48 hours). The removal of pro- 
gesterone from culture media at 24 hours caused a fall 
in tissue glycogen at 72 hours (P « 0.025) but not at 48 
hours as compared to the 72-hour glycogen values in 
tissue exposed to progesterone for the whole culture 
period. The ability of tissue to respond to progesterone 
at 24 hours was not enhanced by the inclusion of 1077M 
estradiol-178 in the media during the first culture day. 
The absence of progesterone for as little as 4 hours at 


the beginning of culture resulted in a significantly : 


(P< 0.01) lowered glycogen concentration as com- 
pared to that of tissue exposed to hormone for the 
-whole,time in culture (not shown). 

The concentrations of R and G sites from cytosol 
preparations of 16 proliferative endometrial specimens 
were measured and compared to the glycogen levels 
obtained after 72 hours of progesterone-stimulated 
culture. Neither R-site (1.53 to 3.71 pmoles/mg) nor 
G-site (0,73 to 3.08 pmoles/mg) concentrations were 
significantly correlated with the day of the menstrual 
cycle on which the tissue was collected or the glycogen 
levels obtained after culture. 

The concentration of tissue-binding sites | after 24 
and 48 hours of culture in the absence of progesterone 
was measured (Fig. 6). Analysis of variance showed a 
significant effect of time in culture on the concentra- 
tion of both R (P = 0.043) and G (P = 0.047) sites. With 
the use of Dunnett's test,!^ the concentrations of bind- 


ing sites in postculture tissues were compared to those 
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Fig. 6. Time course of high-affinity progesterone binding in 
proliferative endometrium during organ culture. R (4) and G 
(o) sites were measured in five different tissues maintained in 
T-8 and FCS without added steroids (mean + standard error 
of the mean; n = 5 for 0 and 24 hours, n = 4 for 8 and 48 
hours>. l 


Table I. Glycogen content of proliferative 
endometrium after 72 hour of culture 












T-8 
(ugimg wet 
‘weight + SEM) 


T-8 and FCS 
(ughng wet 
weight + SEM) 


1.89 + 0.70 
7.01 + 1.31 








Media content — 





3.39 + 0.60 
8.97 + 1.46 


No progesterone (n = 4) 
Progesterone (n = 4) 


of preculture tissues. A significant difference was evi- 
denced at 24 and 48 hours for R sites (P < 0.05) and at 
24 heurs for G sites (P < 0.05). Added estradiol-178 
(3.7 M) did not alter the decay of binding sites during 


the culture period (data not shown). The culture 


medium was analyzed for progesterone binding. High- 
affinity binding sites were nonexistent and could not, 
theretore, have affected the observed concentration of 


' Rand G sites. 


The addition of inhibitors of probe and ribonucleic 


acid (RNA) synthesis to the culture medium was 


evaluated (Figs. 7 and 8). Cycloheximide at 5 ug/ml of 
medium resulted- in a decreased glycogen concentra- 
tion when the agent was present during the whole 72- 
hour culture period. Addition of cycloheximide after 


E: 24 hcurs of culture or removal after 48 hours of cul- 
ture failed to significantly alter glycogen concentrations 


in progesterone-exposed tissue. The addition to the 
media of 5 ug/ml of actinomycin D resulted in an inhi- 


'bition of the progesterone-induced glycogen increase. 


This inhibition was noted even when the addition was 
made in the forty-eighth hour of a 72-hour culture. 
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Fig. 7. Effect of cycloheximide (C) on the glycogen content of 
proliferative endometrium after 72 hours of culture. The 
time period during which the tissue was exposed to cyclohex- 
imide is indicated within each bar. The letter below each bar 


denotes the type of culture (/ = pre-culture tissue, O = tissue © 


cultured without progesterone, and F = tissue cultured with 
3.2 x 1077M progesterone). The number of different tissues 
measured for each mean + standard error of the mean is in- 
dicated in parentheses above the bar. 


Comment 


The present study provides evidence that progester- 
one can induce changes in a target tissue during organ 
culture that are analogous to those produced in vivo. 
The response occurs at approximately the same media 
concentration of hormone as that found in postovula- 
tory serum." The continued presence of the steroid is 
necessary for maintenance of a high glycogen level 
throughout the culture period. Addition of progester- 
one to ongoing cultures also results in a rise in tissue 
glycogen. However, the increase cannot be maintained 
at levels comparable to those developed in tissue that 
has been exposed to steroid during the whole culture 
period. 

. The glycogen response to progesterone is consistent 


and predictable. Correlation between initial glycogen | 


and that developed during maximal stimulation in cul- 
ture, while significant (P = 0.05), 1s of insufficient 
degree to allow reasonable confidence limits for the 


predicted outcome of culture. A similar degree of vari- 


ability in response was found by Tseng and Gurpide’ 
when they used progesterone to induce an increase in 
estradiol dehydrogenase activity in endometrium dur- 
ing organ culture. This poor correlation most probably 
reflects the complexity of the mechanisms involved'and 
the multiple sites in the metabolic pathway for glycogen 
that may be altered during tissue proliferation. 


The lack of correlation between R-site concentra- 
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Fig. 8. Effect of actinomycin D (A) on the glycogen content of 
proliferative endometrium after 72 hours of culture. The © 
time period during which the tissue was exposed to the drug is 
indicated above each bar. The letters below and number in 
parentheses above the bars are as described for Fig. 7. 


tions and the glycogen response may be due to the 
same complexities. However, it is also possible that the 
late-follicular phase endometria used in these experi- 
ments were already fully estrogen-primed and there- 
fore contained a near maximal complement of pro- 
gesterone receptors. Under such circumstances the 
receptor concentration would not be a limiting factor in 
the tissue's capacity to respond with an increase in 
glycogen content. | 

An increase in tissue glycogen content occurred dur- 
ing culture in both the presence and the absence of 
progesterone. The increase that occurs in the absence 
of progesterone is of lesser magnitude and shorter du- 
ration than that occurring in the presence of the hor- 
mone. These two events may be the result of alterations 
at different control points in the metabolism of glyco- 
gen. However, the data presented here are insufficient 
to substantiate this possibility. 

The diminished glycogen response to progesterone 
when added after 24 hours of culture may represent a 
general deterioration of the tissue or a specific altera- 
tion that prevents the hormonal effect. The rapid 
decay in progesterone-binding sites is just such a 
specific effect. The stabilization of the binding-site 
populations at new and lower levels is consistent with 
the diminished capacity of the tissue to give a proges- 


- terone-induced response. The continued requirement 


for progesterone in the maintenance of high glvcogen 
levels suggests that the remaining R sites continue to 
play a functional role during culture. 

A dramatic alteration in the glycogen response was 
seen at high media concentrations of progesterone. 
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This observation is consistent with that of Kohorn and 
Tchao,'* who noted histologic evidence of tissue de- 
generation. when endometrium was exposed to 50 
ug/ml of pr ogesterone during culture. This toxic effect 
of the hormone is most probably a pharmacologic one 
and not directly related to the physiologic mechanism 
of action of tlie hormone since binding sites would have 
been completely filled at about the same ster oid con- 
centration as that which gives a maximal glycogen re- 


sponse. These observations may be pertinent to the - 


evaluation of data concerriing the response of endome- 
trial carcinoma tissue exposed to pharmacologic levels 
of progesterone in vitro.” !? 

Cycloheximide, an inhibitor of protein synthesis, 
prevents the increase in glycogen levels caused by pro- 
gesterone. Removal of the drug from culture allows for 
a return to high levels of glycogen at a time when the 
tissue can no longer respond maximally to a primary 
progesterone exposure. This suggests that there is a 
need for continued protein synthesis'in the mainte- 
nance of high glycogen levels. However, this finding 
does not allow for discrimination between a general or 
nonspecific requirement for protein synthesis and the 
need for a specific protein induced by the hormone. 
The demonstration that an inhibitor of RNA synthesis 
also prevents establishment of a high glycogen level is 
also of limited significance. The inhibition of either 
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specific messengers or a requirement for the general 
production of RNA could account for the finding. 
The present study was undertaken in an effort to 
document the effect of progesterone on glycogen con- 
centratión in human proliferative endometriuni dur- 
ing organ culture. While several reports of proges- 
terone-altered metabolism in organ culture have been 
published since Csermely's? group first demonstrated 
the fcasibility of such.methods, none has systematically 
explored the system using human tissue. The data pre- 
sented here demonstrate that repr oducible observa- 


. tions concerning a steroid-inducible tissue alteration 


can be made and that the between- tissue variations in 
T 'esponses can be dealt with in süch a way as to allow for 
pooling of data obtained from multiple tissue samples. 
The advantage of such a system in allowing for control 
and manipulation of variables that are not practicable 
when dealing with human tissues in vivo recommends 
it as a means of further study into the hormonal effects 
on a human tissue that i$ intimately involved in the 
reproductive process and is frequently thé site of neo- 
plastic disease. 


We are indebted to the physicians of Maclean Wis- 
consin, who cooperated in providing us with fresh tis- 
sue specimens. The technical assistance of Ellen Cos- 
tello is acknowledged. 
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Danazol binding and translocation of steroid receptors 


GARY C. CHAMNESS 
RICARDO H. ASCH 
CARL J. PAUERSTEIN, 


San Antonio, Texas 


Danazol, an isoxazol derivative of ethinyl testosterone which suppresses gonadotropin levels and 
acts as a weak androgen, is shown by competition studies to bind rat androgen receptor (Ki 10-8) 


and progestir receptor (Ki 1077M) but not estrogen receptor. Effective antigonadotropin doses to the 


rat in vivo translocate only androgen receptor to target cell nuclei; nuclear receptor levels remain 
elevated more than 6 hours. The same translocation occurs when rat uteri are incubated with 
danazol in vitro, showing that the action of danazol is direct and probably does not require 
metabolic conversion of the drug. (AM. J. OBSTET. GYNECOL. 136:426, 1980.) 


DANAZOL is a synthetic isoxazol derivative of ethinyl 
testosterone. It has proved effective in the manage- 
ment of gynecologic and endocrine disorders such as 
endometriosis, mammary dysplasa, and precocious 
puberty through its suppression of gonadal function 
and has been discussed as a possible contraceptive 
agent. 

Both endocrine and clinical properties of danazol 
have been carefully reviewed quite recently by Dmow- 
ski.| The compound dramatically reduces gonado- 
tropin levels, and this antigonadotropic property has 


received prominence in discussion of its effects. At 


somewhat higher doses, however, danazol also func- 
tions as a weak androgen; glucocorticoid and progesta- 
tional effects are more controversial.” ? Furthermore, it 
directly inhibits some of the enzymes of steroid syn- 
thesis.? | 

To fürther investigate possible mechanisms of dana- 
zols pharmacologic actions, and particularly its an- 
tigonadotropic aciion, we have examined its abilizy to 
bind and to translocate androgen, Sree? and pro- 
gestin receptors in the rat. 
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Methods | | 

Receptor assavs employed thodifications of the hy- 
droxylapatite method.*7* All procedures were carried 
out át 0? C unless noted. Tissues were minced and then 
homogenized in a Kontes glass-glass homogenizer 
(about 100 to 150 mg tissue/mil buffer). The buffer was 
originally P-Buffer (5 mM sodium phosphate, pH 7.4, 
] mM thioglycerol, 10% glycerol) and later TDG-Buffer 
(10 mM tris—hydrochloric acid, pH 7.4 at 0° C, 0.5 mM 
dithiothreitol, and 10% glycerol). The homogenate was 


centrifuged 10 minutės at 800 x g; the supernatant was 
taken as the cytosol, while the pellet was resuspended in 


buffer and recentrifuged twice, then resuspended for 
1 hour in buffer with 0.4M sotassium chloride to extract 
receptors from che nuclei. The pellet was then centri- 
fuged for 10 minutes at 2,000 x g and tlie supernatant 
was assayed for nuclear receptors. Triplicate 200 pl 

aliquots of cytosol or nuclear extract were added to 50 
ul of radioactive ligand, while another triplicate 200 pl 
aliquots were added to 50 yl of the same ligand with an 
excess of nonradioactive competitors for the determi- 
nation of nonspecific binding. Radioactive ligands, ob- 
tained from New England Nuclear, were 5 x 107*M 
[1, 2, 4, 5, 6, 7-"H]dihydrotestosterone (114 Ci/mmole), 
5 x 107?M [1, 2, 6, 7-3H]178-estradiol (98 Ci/mmole), 
and 1 x 108M. [17a-methyl-H]R5090 (17a,21-di- 
methyl-19-nor-pregna-4,¢-diene-3,20-dione, 87 Ci/ 
mmole). Competitors were 2 x 1077M dihydrotestos- 
terone, 2 x 1077M diethylstilbestrol, and 2.5 x 1077M 
R5020 (from New England Nuclear) (all are final con- 
centrations). Incubations for cytoplasmic receptors 
were all 8 hours at 0° C, while those for nuclear recep- 
tors were 3 hours at 30? C (estrogen) or 18 hours 


0009-9378/80/040426--04$00.40/0 © 1980 The C. V. Mosby Co. 


y. 


Volume 136 
Number 4 


at 0° C (androgen and progestin). Hydroxylapatite 
(HAP: 2.5 gm of Bio-Rad HTP, DNA grade, per 100 
ml of buffer) was equilibrated with several changes of 
buffer at 0° C before use. One milliliter of HAP sus: 


pension was added to each tube at the end of incuba- . 


tion and kept suspended by occasional vortex mixing 
for 30 minutes. (Correction for incomplete receptor 
adsorption to HAP was necessary under these condi- 
tions unless KC] was added to at least 50 mM with the 
HAP.) The HAP was then centrifuged 2 minutes at 
800 x g, resuspended in 1.5 ml of fresh buffer, and 
recentrifuged; this wash was repeated twice more. One 
milliliter of 100% ethanol was then added to each pellet 
to extract the radioactive steroid, which was then 
counted in 5 ml of fluor (42 ml of Spectrafluor; 
Amersham/Searle Corp, in 1 L of toluene} in a 
Beckman LS-7000 counter. 

For binding competition experiments, cytosol was 
prepared in P-Buffer from uteri from 200 gram female 
rats (Holtzman) ovariectomized 3 days previously and 
given estradiol cypionate (50 ug of Depo-Estradiol, 
The Upjohn Co.) 2 days previously. Triplicate aliquots 
of 200 ul'of cytosol were incubated with 50 ul of 
radioactive steroid in buffer plus 5 ul of ethanol con- 
taining either danazol (provided by Dr. Norman 
Hulme, Sterling-Winthrop). alone or with excess un- 
labeled steroid to obtain the indicated final concentra- 
tion: Binding was assayed by the HAP method and 
nonspecific binding was subtracted. 

For im vivo translocation experiments, male rats 
(Holtzman, 200 grams) were castrated 5 days before 
subcutaneous injection of 24 mg/kg of danazol in 25% 
ethanol: 75% propylene glycol. After 4 hours, the ven- 
tral prostates were removed and frozen in liquid nitro- 
gen and stored below —70° C until assay. Six prostates 
were homogenized and assayed together in each 
group. Female rats (200 grams) were ovariectomized 5 
days before and given 50 ug of estradiol cypionate 2 
days before injection of 20 mg/kg of danazol. Uteri 
were removed after 2 hours and frozen until assay in 
three sets of three uteri each for each group. To follow 
the time course of translocation, 200 gram female rats 
were injected with 24 mg/kg of danazol. Two uteri 
were removed and frozen as above at each time point 
and assayed separately. l m 


For in vitro incubations, six uteri from 23-day-old. 


rats (Simonsen) were incubated in 2 ml of minimum 
essential medium (Gibco), with 0.05M HEPES buffer, 
pH 7.2, and the indicated steroids, fer 2 hours at 37° C 
with gentle bubbling of 95% oxygen: 5% carbon diox- 
ide. The uteri were then blotted and frozen as above 
until assay. 
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Fig. 1. Danazol competition for estrogen, androgen, and 
progestin receptors. 


DNA in the nuclear pellets was determined by the 
method of Burton.’ 


Results 


We first examined the binding of danazol directly to 
androgen, estrogen, and progestin receptors. Aliquots 
of cytosol.containing these receptors were incubated 
with the appropriate radioactive ligand (dihydrotestos- 
terone [DHT], estradiol, or R5020) together with in- 
creasing amounts of unlabeled danazol, and the ability 
of danazol to compete for binding of the specific 
ligands was determined. The results (Fig. 1) showed 
that danzzol binds to both androgen and progestin re- 
ceptors Eut has virtually no affinity for the estrogen 
receptor. Given that the Kd of DHT for the androgen 
receptor is about 1 x 10-°M® and that the DHT con- 
centration used was 5 x 107?M, a Ki of around 10-§M 
can be calculated from the figure for the binding of 
danazol to the androgen receptor. In the same way, the 
R5020 concentration of 1 x1078M and Kd of 2x 
10-°M for progestin receptor yield a danazol Ki of 
about 1077M for this receptor. (A considerable range of 
Kd values for R5020 has'been reported? 9; 2 x 1079M ° 
represen:s a compromise.) | 

Either androgen or progestin receptor might there- 
fore be zble to mediate actions of danazol. Since the 
effective receptor should be translocated from the cy- 
toplasm to the nuclei of target cells, at least according 
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Hours After Danazol Injection 


. Fig. 2. Cytoplasmic and nuclear androgen receptor | levels in 
rat uteri with time after danazol injection (ranges are in- 
dicated). 


to current ideas of steroid hormone action, we exam- 
ined the ability of danazol to translocate each steroid 
receptor in vivo. The selected dose of 20 to 94 mg/kg 
was high enough to produce a full antigonadotrópic 
response in the rat without strongly activating an- 
drogenic or other responses.! Table I shows that only 
the androgen receptor was translocated by this dóse of 
danazol; as expected, the estrogen receptor was not 
affected, and, perhaps more surprisingly, neithér was 
the progestin receptor. 

The time course of this androgen receptor translo- 
cation is seen in Fig. 9. Receptor leaves the cytoplasm 
and concentrates in the nuclei quite rapidly after the 
injection of danazol; nuclear receptor levels remain 
elevated for at least 6 hours but return to baseline by 24 
hours. Cytoplasmic receptor levels appear to be re- 
stored much earlier, perhaps by stimulation of new re- 
ceptor synthesis, so that the total receptor per cell 24 
hours after danazol administration is significantly 
higher than the starting level. These results are consis- 
tent with a metabolic half life of several hours for 
danazol, as has been reported in several species. ' 

To exclude the possibility that the in vivo effects of 
danazol on the androgen > receptor were indirect, 
operating, for example, through a rapid stimulation of 
androgen release from gonads or adrenals, we exam- 
ined the ability of danazol to translocate uterine andro- 
gen receptor in vitro (Table LI). Under the conditions 
used, 107 SM testcsterone translocated nearly all of the 
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Table I. Danazol translocation of steroid receptors 


in vivo 





fmoles/mg DNA 


Cytoplasm 









Receptor Nucleus 


Androgen receptor (pr ostate): 


Control 1,392 209 

Danazol (24 mg/kg) 646. 1,528 
Progestin receptor: ` l 

Control 1,655 i 31 

Danazol (20 mg/kg) 1,513. > 23 
Estrogen receptor (prostate): 

Control 364 0 

Danazol (24 mg/kg) . 669 16 





Table II. In vitro translocation of uterine androgen 
receptor ^ 






fmoles/mg DNA 






Cytoplasm 
Control E 56.8 ' 5.3 
Danazol (1075). 152. 32.3 
Testosterone (10-9M) : 8.8 49.0 
Estradiol (107*M) 299 iss 


Estradiol (107 *M) 9.9 L3 


androgen receptor from cytoplasm to nuclei. Danazol 
at 107°M was almost equally effective, while estradiol 
bound the androgen receptor as expected (see list of 
references in the article described in Reference 6) but 
apparently failed to translocate it. (It should be noted 
that the assay used here for cytoplasmic, unlike nu- 
clear, androgen receptor does not exchange much of a 
bound ligand.) These results suggest that the translo- 
cation of androgen receptor by danazol does rot re- 
quite the mediation of other tissues which might re- 
lease active androgens or convert danazol to some 
more active derivative. 


Comment 


We have shown that danazol binds to the androgen 
receptor and, at effective antigonadotropic doses in 
vivo in the rat, translocates the androgen receptor into 
target cell nuclei. Nuclear receptor levels remain ele- 
vated for several hours. Danazol also binds, with some- 
what lower affinity, to the progestin receptor, but this 
receptor is not translocated at effective doses. There is 
no binding to the estrogen receptor. 

The binding portion of these results has recently 
been confirmed by Barbieri and associates,? who also 
added the information that danazol has some affinity 
for glucocor ticoid receptor along with some glucocor- 
ticoid responses. Neither they nor other authors have 
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studied receptor translocation by danazol. Stevens and 
Smith* have also shown that danazol binds the proges- 


tin receptor and that it possesses considerable affinity | 


for sex steroid-binding globulin (SBG, sometimes 
called TeBG) as well. The latter finding suggested that 
danazol might make more active androgen available to 
the cells by displacing it from SBG; this may well occur, 
but it cannot explain our results with the androgen 
receptor since these are seen in vitro in the absence of 


serum and since the rat appears not to have plasma 
SBG. 


There is evidence in at least two species that the hy- ` 


*Personal communication. 
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pothalamus is a principal site of the antigonadotropic 
action of danazol.'?: !! We, among others, have shown 
the presence of androgen receptor in certain cells of 


| the hypethalamus,® and hypothalamic progestin recep- 


tor as well has recently been demonstrated.® ® 12 3 The 
results presented here in other tissues suggest that the 
hypothalamic androgen receptor, rather than the 
progestin receptor, will be found to mediate the an- 
tigonadctropic effect of danazol, and preliminary re- 
sults‘! ir. the hypothalamus itself are consistent with 
this hypothesis. 
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Concentration of cytosolic estrogen receptors in 
patients with postmenopausal osteoporosis 


BERT J. DAVIDSON* 
B. LAWRENCE RIGGS 
CAROLYN B. COULAM 
DAVID ©. TOFT 


Rochester, Minnesota 


Although all postmenopausal women are relatively estrogen-deficient, osteoporosis develops in only 
some of them. This could be related to a greater-than-normal degree of postmenopausal failure in 
sex hormone production or to a decrease in biologic effect at target tissue sites. We compared the 
concentration of sex steroids in serum and the concentration of cytosolic estrogen receptors in one 
target tissue {obtained by biopsy of the uterine cervix) in 18 women with postmenopausal 
osteoporosis and in 18 age-matched postmenopausal control subjects. Serum androstenedione 
and estrone were not significantly lower and serum estradiol was only marginally lower in the 
osteoporotic patients. Estrogen-receptor concentration in cervical tissue from both postmenopausal 
groups was not significantly. different. We concluded that abnormalities of residual postmenopausal 
production of sex steroids and binding of sex steroids to cervical target tissue are not the major 
factors accounting for the decreased bone mass in women with postmenopausal osteoporosis. (AM. 


J. OBsTET. GYNECOL. 136:430, 1980.) 


THERE IS NOW a considerable body of evidence that 
the decreasing estrogen levels in the menopause result 
in an accelerated bone loss." ? All postmenopausal 
women, however, are-estrogen-deficient, yet osteopo- 
rosis develops in only some of them. The reason for 

this could be variations in postmenopausal production 
- of sex steroids. Also, it could be related to differences 
in responsiveness of target tissue to low postmeno- 


` ` pausal concentrations of sex steroids. 


We have investigated these possibilities by mea- 
surements of sex steroids in serum and specific cytò- 
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solic estrogen receptors in normal andi in osteoporotic 
postmenopausal women. 


Methods 


Patients. A group cf 18 postmenopausal osteopo- 
rotic women was compared with a control group of 18 
postmenopausal women undergoing hysterectomies 
for nonmalignant disease, mainly pelvic relaxation or a 


' benign adnexal pathologic condition. Roentgenograms 


of the spinal column in the osteoporotic group showed 
diffuse radiolucency of the spine and vertebral com- 
pression fractures. The control group had no clinical 
evidence of osteoporosis, no history of back pain, and 
normal roentgenograms of the lumbar spine. No pa- 
tient in either group had undergone previous oopho- 
rectomy or had had sex steroid therapy within 2 years 
before study. All were white, had normal values for 
serum calcium, phosphorus, and alkaline phosphatase,. 
and, except for the presence of osteoporosis, were in 
good health. The control subjects were selected on the 
basis of age and number of postmenopausal years but 
not on the basis of weight or percent overweight. No 
patient had gained or lost appreciable weight within 5 
vears of the study. 

Serum hormone determinations. A blood specimen 
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Table I. Experimental values 





Osteoporotic subjects Control subjects 


Range 
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` 


Serum: , : i 
Estrone (pg/ml) 18.5 Undetectable-34.7 - 25.0 Undetectable-65.3 NS 
Estradiol (pg/ml) 8.0 Undetectable-12.5 9.9 Undetectable-22.0 0.04 
Androstenedione (ng/dl) .92 32-270 67.5 38-141 NS 
Cervical biopsy tissue: 
Binding/protein (1075 mole/mg) 21.0 7.2-65.0 = 27.9 12.2-103.7 NS 
0.12-0.81 0.47 0.21-1.97 NS 


Binding/DNA (107? mole/mg) ' 0.44 


NS: Not significant. 
*Rank-sum test. 


was obtained on one occasion, in the control subjects 
before operation. Serum androstenedione, estrone, 
and estradiol were measured by radioimmunoassay* 
after the steroids had been extracted in anhydrous 
ethyl ether and separated on Sephadex LH-20 col- 
umns. All assays were done in duplicate. 

Tracers used were I, 2, 6, 7[?H ]androstenedione 
(NET 469); 2,4,6,7]?H Jestrone (NET 388); and 2,4,6,7 
[?H]178-estradiol (NET 317). 

Tube sensitivity was 12 pg for androstenedione and 
8 or 12 pg for estrone and estradiol. The within-assay 
variation for androstenedione was 2.796 to 3.996, and 
the between-assay variation was 12.8% to 15.6%. The 
within-assay variations for estrone and estradiol were 
5.8% to 11.1% and 2.5% to 7.0%, respectively. The 
between-assay variations for estrone and estradiol were 
7.0% to 11.5% and 9.7% to 16.1%, respectively. Because 


of the chromatography, cross-reactivity approached 0. : 


For normal premenopausal women, mean values 
were 184 ng/dl for androstenedione, 58 pg/ml (follicu- 
lar phase) and 115 pg/ml (luteal phase) for estrone, 
and 55 pg/ml (follicular phase) and 134 pg/ml (luteal 
phase) for estradiol. 

Tissue preparation. Tissue was obtained in the study 
patients by wedge excision (45 to 120 mg) of squamous 
epithelium from the right side of the cervix. The pro- 
cedure was performed with the patient under general 
anesthesia or with a paracervical block combined 
with intravenous administration of a'sedative. In the 
control patients, cervical epithelium was excised from 
the same site as in the study patients within 30 minutes 
of removal of the uterus. Tissue was chilled in ice and 
then frozen in liquid nitrogen and stored at —80° C 
for up to 10 days without appreciable loss of binding 
activity. 

Preparation of cytosol fraction. The tissue was 


*Hazelton Laboratories America, Inc., Vienna, Virginia 
22180. 


thawed in ice, weighed, minced, and washed with 30 ml 
of homogenization buffer (50 mM tris-hydrochloric 
acid, | mM ethylenediaminetetraacetate [EDTA], pH 
8.0) in order to remove as much serum as possible. The 
tissue was recovered by centrifugation and homog- 
enized in 1 ml buffer/20 mg tissue. A Brinkman Poly- 


. tron was used with three pulses of 5 seconds each; a 


20-second interval between pulses was allowed for cool- 
ing. The cytosol was obtained by centrifugation for 1 
hour at 149,000 xg. The particulate fraction was saved 
for deoxyribonucleic acid (DNA) analysis,’ and aliquots , 
of cytosol were measured for protein.? 

Estrogen receptor assay. Estrogen binding was mea- 
sured by the charcoal absorption technique.* Many 


. samples contained contaminating binding activity re- 


sembling that of sex steroid -binding globulin.’ This 
binding, however, was not measured in the receptor- 
binding assay used here for two reasons: (1) The assay 
background was determined with samples that con- 
tained excess diethylstilbestrol (DES), which saturates 
the receptor-binding sites but does not bind to sex 
steroid -binding globulin; (2) all assay tubes contained 
unlabeled testosterone at a concentration that saturates 
the contaminating binding sites without affecting the 
receptor binding sites. Inasmuch as endogenous estro- 
gen could be present in the test samples, efforts were 
made to account for this in the binding assays by pre- 
treating the samples with charcoal to remove most en- 
dogenous estrogen or by using an exchange assay to 
replace 5ound endogenous estrogen with radioactive 
hormone, as described by Katzenellenbogen and asso- 
ciates.? Neither of these techniques had any effect on 
the quantitation of binding and were therefore not 
applied to the present study. 

The assay tubes were prepared in triplicate as fol- 
lows: 150 ul of cytosol solution was added to glass tubes 
containing 50 ul of testosterone (1 ug/ml) and either 50 
pl of buffer (0.01M tris-hydrochloric acid, 1 mM 
EDTA, pH 8.0) or 50 ul of DES (1 ug/ml) and 50 ul of 
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Fig. 1. Individual levels of circulating androstenedione in os- 
teoporotic patients and in control subjects. 
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Fig. 2. Individual levels of circulating estrone in osteoporotic 
patients and in control subjects. Of these values, one is below 
the measurable level of 12 pg/ml (<12) (assays on 2 ml of 
serum) and three are below 8 pg/ml («8) (assays on 3 ml of 
serum). 


[SH ]estradiol* (91.3 Ci/mmole). The isotope was added 
in six concentrations varying from 107-8M to 107M. 
The assay tubes were incubated for 16 hours at 0° to 4° 
C, after which 0.5 ml of charcoal-dextran suspension 
(0.5% charcoal, 9.05% dextran-70, 0.01M tris—hy- 
drochloric acid, 1 mM EDTA, pH 8.0) was added for 
30 minutes. The mixture was then.centrifuged for 5 
minutes at 2,000 rpm in an IEC FR 6000 centrifuge. 
The supernatant was then added to 5 ml of scintillation 
fluid (42 ml of SaántiPrept in 1,000 ml of toluene) and 


*New England Nuclear Co., North Billerica, Massachusetts 
01862. 

tFisher Scientific Company, 711 Forbes Ave., Pittsburgh, 
Pennsylvania 15219. ! 
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Osteoporotics 


, Controls.. 


Fig. 3. Individual levels of circulating estradiol in osteoporotic 
patients and in control subjects. Of these values, three are 
below the measurable level of 12 pg/ml (<12) (assays on 2 ml 
of serum) and 18 are below & pg/ml (<8) (assays on 3 ml of 
serum). 


allowed to equilibrate for at least 8 hours, and tlie ac- 
tivity was measured by liquid scintillation. 

The results of the receptor assays were expressed by - 
a Scatchard plot of bound/unbound [*H]estradiol and 


. bound labeled hormone. The dissociation constant 


(Kd) and total concentration of binding sites were 
calculated by linear regression analysis, and the re- 
sults were then expressed as milligrams of protein in 
the cytosol or milligrams of DNA. In all cases, the 
Scatchard plots fit a straight-line relationship repre- 
senting a single set of high-affinity binding: sites 
(Kd ~ 8 x 107'M).. | 


Results 


Patients. Mean age for the osteoporotic patients was 
63.8 years (range, 53 to 74 years) and for the control 
subjects was 65.9 vears (range 57 to 74 years). The 
mean interval since menopause was 18.8 years (range 7 
to 37 years) for the osteoporotic patients and 18.3 years 
(range 9 to 28 vears) for the control subjects. The de- 
gree of obesity was expressed as percentage of devia- 
tion from the mean weight listed in tables issued by the 
Metropolitan Life Insurance Company. Means + stan- 
dard errors were 19.9% + 13.7% for the osteoporotic 
subjects and 15.3% + 6.1% for the control subjects. 
None of these parameters differed significantly be- 
tween the two groups. | 
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Fig. 4. Estrogen-receptor protein concentration expressed on 
the basis of milligrams of protein of cervical cytosol in os- 
teoporotic patients and in control subjects. The intersecting 
lines indicate median values. 


Experimental studies. Mean values and ranges for 
the concentration of sex steroids in serum and for es- 
trogen binding to cytosol receptors in cervical biopsy 
tissue are given in Table I. Because these values were 
not normally distributed, a nonparametric analysis was 
used for determining significance. Values for serum 
androstenedione and estrone were not significantly dif- 
ferent in the two groups. Values for serum estradiol 
were marginally significant, because nine women in the 
control group had values of more than 15 pg/ml. Indi- 
vidual values for sex steroids in serum are shown in 
Figs. 1 to 3. Some estrogen concentrations were below 
measurable levels for the particular radioimmunoassay 
in the amount of seruni available. Values for estrogen 
binding to cytosol receptors were not significantly dif- 
ferent in the two groups. Individual values are shown 
in Figs. 4 and 5. Also, the binding affinity (based on the 
Kd) was not significantly different between the two 


groups. 


Comment 


Previously, we reported that values for serum testos- 
terone? and serum estrogen, luteinizing hormone, and 
follicle-stimulating hormone? 1?" were not significantly 
different in postmenopausal women with and without 
osteoporosis. Subsequently, Lindsay and associates”! 
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Controls 


Osteoporotics 


Fig. 5. Estrogen-receptor protein concentration expressed on 
the oasis of milligrams of DNA of cervical tissue in osteoporo- 
tic patier.ts and in control subjects. The intersecting lines indi- 
cate mecian values. 


reported a significant correlation in postmenopausal 
women between serum estradiol and fasting urinary 
calcium, and Marshall and associates” reported that, 
although there was a considerable overlap of values, 
serum androstenedione and estrone were significantly 
lower in osteoporótic than in normal postmenopausal 
women. Because of these reports and because we had 
determined serum estrogen with a radioimmunoassay 
system that measured estradiol and estrone as a group 
in our two previous studies, we had an independent 
laboratory, using specific radioimmunoassays, measure 
serum androstenedione, estrone, and estradiol in the 
present study. We found no significant differences in 
values for serum androstenedione and estrone between 
the osteoporotic and control groups, and the decrease 
in values for serum estradiol in the osteoporotic group 
was marginally significant. Thus, in three studies in- 
volving a total of 65 osteoporotic and 65 age-matched 
postmenopausal control subjects, we found no major 


_ differences in the pattern of sex steroids. 


Daniell® found that osteoporotic women were more 
slender than nonosteoporotic women and speculated 
that conversion of androstenedione to estrone in 
adipose tissue of postmenopausal women may protect 
against bone loss. In this study, however, we could not 
demons:rate that osteoporotic women were more slen- 
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der or that they had lower values for serum estrone. 
Abnormalities of sex steroid binding may affect the 
biologic action of sex steroids. Estrogen cytosdl—recep- 
tor assays are useful in predicting the response to en- 
docrine ablation in mammary carcinoma. Specific es- 
trogen-receptor measurements have not been made 
previously i in women with postmenopausal osteoporo- 
sis in.order to determine whether an analogous ab- 
normality is present. Bartizal and associates’ found 
that uptake of [?H]estradiol by vaginal epithelial cells 
assessed by autoradiography was decreased in osteopo- 
rotic as compared with nonosteoporotic postmeno- 
pausal subjects. In the, present study, we used tissue 
from the uterine cervix as a model for estrogen-re- 
sponsive tissue throughout the body. We were able to 
obtain sufficient tissue ce the uterine cervix to make 
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specific and quantitative measurements of estrogen 
binding to cytosol receptors. Values in osteoporotic 
subjects were not different from those in control 
subjects. 

The difference in concentrations of sex steroids be- 
tween osteoporczic and nonosteoporotic postmeno- 
pausal women both in the study reported by Marshall 
and associates!? and in this study was less than 10% of | 
the normal premenopausal mean. Although we cannot 
exclude the possibility that this small difference con- 
tributes to bone loss, it seems unlikely that it is the 
major factor causing the decreased bone mass in 
postmenopausal women with osteoporosis. Also, our 
data provide no support for the hypothesis that os- 
teoporosis is caused by. a defect in binding of estrogen 
to specific receptors in thé cytosol of target tissue. 
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Relationship of maternal placental blood flow to the 


placental clearance of maternal plasma 
dehydroisoandrosterone sulfate through er 
estradiol formation 


R. B. EVERETT* 
J. C. PORTER 

P. C. MacDONALD 
N. F. GANT 


Dallas, Texas 


We have suggested that the placental clearance of maternal plasma dehydroisoandrosterone sulfate 
(DS) through estradiol (E;) formation {(PC-DSE,) is reflective of uteroplacental blood flow (F). 
Clewell and Meschia'? suggested that PC-DSE, is related to F as follows: Cobs = F(1-e-C/F), where 
Cobs = PC—DSE, and C = total placental clearance of maternal plasma DS. This equation contains 
two unknown quantities, F and C. To solve the equation, Clewell and Meschia assumed that C was 
constant. Using 19.7 ml/min for C, they allowed PC- -DSE; to vary widely and computed F. Upon . 
finding that F was unrealistically low for some values of PC-DSE,, they concluded that reductions in 


PC-DSE, do not reflect alterations in uteropiacental blood flow. In the analysis of the relationship of 
F to PC-DSE,, it is important to know the value of C. Sincé the direct measurement of C is not 
possible at this time, we have evaluated C by measuring the difference between the metabolic 
clearance rate of DS (MCR-DS) prior to and immediately following delivery. Any change in MCR-DS 
before and after delivery should be a reflection of the amount of maternal plasma DS cleared by the 
placenta through all metabolic routes including PC-DSE,, providing nonplacental clearances of 
maternal plasma DS before and immediately after delivery are the same. We measured MCR- DS 
and PC-DSE, i in 15 pregnant women within 5 days before delivery and repeated the MCR-DS 
measuremerit in these women beginning 90 minutes after delivery. Among these 15 women, C 
ranged from a low of 4.7 ml/min in a woman with severe pre-eclampsia to a high of 28.5 ml/min in 
a woman with twins. In addition to the finding that C varied widely, it was also ascertained that 
PC-DSE, was positively correlated with C (r = 0.908; p < 0.001). The finding that low or high values 
for PC-DSE,, observed in.complicated pregnancies, were associated with similar changes in C is 
suggestive that a change in PC-DSE, is reflective of a change in uteroptacental blood flow. (AM. J. 


OBSTET. ONNECOL; 136: 435, 1980.) 
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WE HAVE EVALUATED the metabolic clearance rate 
of maternal plasma dehydroisoandrosterone sulfate 
(MCR-DS) and the placental clearance of maternal 
plasma Gehydroisoandrosterone sulfate (DS) through 
its conversion to estradiol (PC- DSE,) in normal and 

abnormal human pregnancies, ~!° The findings in 
these studies led us to conclude that the rate of clear- 
ance of maternal plasma DS by the placental transfor- 
mation of this C,5-steroid to estradiol (E+) is a function 
of uteroplacental blood flow. This conclusion was sup- 
ported by several findings. For example, the transfer 
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Table I. Placental clearance of maternal plasma dehydroisoandrosterone sulfate through estradiol formation 
and the metabolic clearance rate of plasma DS shortly before delivery and immediately after bdo 


Baby weight MCR-DS,* MCR-DSp Estimate of C PC-DSE, 
(gm) (ml/min) | (ml/min) (mlhnin) (ml/min) 








| Subject Comment 


1 3,547 974 18.3 = 87 CH 
2 3,590  - 42.7 3.8 183 20.1 Normal 
3 3,420 23.3 11.7 11.6 14.9 PIH 
4 2,420 20.6 16.6 -40 7.8 PIH 
5 3,510 . 44.7 18.4 26.3 21.8 Normal 
6 2,580 30.9 19.9 11.0 11.7 PIH 
7 3,150 26.9 14.3 12.6 13.2 Normal 
8 2,260 35.2 16.7 ` 18.5 11.2 PIH 
9 3,40 —— 11.2 6.0 ^ B9 4.4 PIH 
10 3,400 61.9 : 45.6 16.3 13.0 PIH 
11 2,810 48.4 34.6 13.7 10.4 PIH 
12 . . L570 45.8 26.0 19.9 15.8 - PIH 
13 . L570 21.6 16.9 4.7 5.4 PIH 
14 2,468 : | 
2,580 | 69.2 40.7 28.5 29.1 Twins 
15 2,310 | : 
2,830 . 86.8 ^ 16.8 19.6 16.5 Twins 





*MCR-DS, = metabolic clearance rate of maternal plasma DS antepartum; MCR-DS, = metabolic clearance rate of maternal 
plasma DS postpartum; C = MCR-DS, — MCR-DSp = estimate of total placental clearance of maternal plasma DS; PC-DSE, = 
placental clearance cf maternal plasma DS through E; formation; CH = chronic hypertension; PIH = pregnancy-induced hy- 
pertension. l 


constant of conversion of maternal plasma DS to E,, flow. For PC-DSE,, they used a value of 19.3 ml/min, a 
[ep]? was not altered by changes in maternal plasma value that we reported for normal young, ambulatory, 
DS levels or DS prcduction rates.! ” From this finding ' — primigravid women near term.? The authors computed 
we presumed that the aromatizing capacity of the pla- C over a wide range of arbitrary values for F while 
centa was not ordinarily rate limiting in the placental holding PC-DSE; constant. Under these conditions, C 
clearance of maternal DS through E; formation. In varied from 19.4 to 19.9 ml when F varied from 300 to 
addition, PC-DSE, was found to be increased when it: 2,000 ml/min. They took the value of 19.7 ml/min as 
was anticipated that uteroplacental perfusion was in- the best estimate of C.. Using this value for C, they 
creased, e. g., in women with twin pregnancies,’ and allowed PC-DSE, to vary widely and computed F, 
was decreased when it was expected zhat uteroplacental which in some cases was unrealistically low. For this 
blood flow was decreased, e. g., in women with severe reason, they concluded that PC-DSE, was not related to 
pregnancy-induced hypertension.* !'9 ` uteroplacental blood flow. 

The conclusion that PC-DSE; is a function of utero- We believe it is incorrect to assume that PC-DSE, and 
placental blood flow has been questioned by Clewell > C do not vary directly with one another. Indeed, it is 
and Meschia.P? In an analysis of the presumed physio- likely that PC-DSE, and C have closely related values. It 
logic model of placental clearance of maternal plasma will be recalled that C represents total placental clear- 
DS through E; formation, they derived a mathematical ance of materna: plasma DS. To clarify, C is the sum of 
equation relating uteroplacental blood flow, total clear- all routes of irreversible clearance of maternal plasma 
ance of maternal plasma DS by the placenta, and the DS by the placenta, part of which is the clearance of 
portion of placental clearance of maternal plasma DS maternal plasma DS through Es which enters the ma- 
that proceeds through Es formation. Their final equa- ternal compartment. Thus, C = PC-DSE, + (C, + 
tion was, Cops = F(1 — eSF) where Cogs, the observed Co + Cg +... Ca) where C,, Co, etc., are clearances of 
clearance of DS, was the same as PC/DSE;; F was DS from maternal plasma by the placenta by routes 
uteroplacental blood flow; and C was placental clear- other than that -hrough E; which enters the maternal 
ance of maternal plasma DS. This equation, as all compartment. 
equations that we have derived in relating PC-DSE, to. If it were true that PC-DSE; and C are quantities 
uteroplacental blood flow, contains the two unknown which vary one with the other, then the analysis by 
quantities, C and F. Clewell and Meschia is supportive of the hypothesis 

In testing the validity of the hypothesis that PC-DSE; that PC-DSE, is directly related to uteroplacental blood 
is a function of uteroplacental blood Row, Clewell and How. Our aim in the present investigation was to ex- 


Meschia used arbitrary values for uteroplacental blood | perimentally evaluate the relationship between PC- 


~ 
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DSE, and C, thereby substantiating or refuting our hy- 
pothesis that there is a direct relationship between 
PC-DSE, and uteroplacental blood flow. | 


Material and methods 


The placental clearance of maternal plasma DS 
through E; formation was measured in 15 pregnant 
women near term utilizing the procedure described 
earlier.” !? Briefly, the placental clearance of maternal 
plasma DS to E, was computed from the equation, 
PC-DSE, = MCR-DS x [p]B?:, where [p]B§* is the 
transfer constant of conversion of maternal plasma DS 
to E; that enters the maternal compartment and is 
computed from the equation [p]g§*? = RI/RE; where 
RI = the ?*H:"C ratio of injected tracers, [6,7-2H]E; 
and [4-VC]DS; and RE; = the 9H: 4C ratio of E, iso- 
lated from a 72-hour urine collection which began with 
the tracer infusion. MCR-DS was measured by the 
technique previously described? and is expressed as 
volume of maternal plasma cleared oz DS per unit time. 

Since the direct measurement of C was not possible, 


:we evaluated C in these same 15 pregnant women near 


term by measuring the difference between the 
MCR-DS shortly before and immediately following de- 
livery. Any change in MCR-DS before and after deliv- 
ery should be a reflection of the amount of DS cleared 
by the placenta througk all metabolic routes, including 
PC-DSE;, providing nonplacental clearances of plasma 
DS before and immediately after delivery are the same. 

The antepartum MCR-DS was measured within 5 
days of delivery, and the postpartum MCR-DS mea- 
surement was begun 90 minutes after delivery. Each 
participant in these studies gave informed consent 
prior to these measurements. Some of the women of 
this study had severe pregnancy-induced hypertension, 
some had mild pregnancy-induced hypertension, one 
had chronic hypertension and two others had twin 
pregnancies. These subjects were chosen because it was 
likely that their PC-DSE, values would vary widely 
from normal and would thus allow us to evaluate the 
relationship of C to PC-DSE, when PC-DSE; was low or 
high. 


Results 


The clinical characteristics of the 15 women par- 
ticipating in this investigation, the MCR-DS before and 
after delivery, the computed value for-C, and PC-DSE; 
are presented in Table I. It is noteworthy that the low- 
est value for PC-DSE;, 4.4 ml/min, was found in a 
primigravida with severe preeclampsia. On the other 
hand, the highest value for PC-DSE,, 29.1 ml/min, was 
observed in a gravida with twins. The relationship be- 
tween C and PC-DSE; in these women is illustrated in 
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Fig. 1. Relationship between total placental clearance of ma- 
ternal plasma DS (C) and PC-DSE; in 15 pregnant women 
near term. C was estimated from the difference in MCR-DS, 
and MCR-DS, where MCR-DS, and MCR-DS, are the 
metabolic clearance rate of DS before and after delivery, re- 
spectively. 


Fig. 1. There was a statistically significant correlation 
(r = 0.908; p < 0.001) between PC-DSE, and C in 
these women. Importantly, when PC-DSE; was low, C 
was also low; when PC-DSE; was high, C was also high. 
Moreover, from the regression of PC-DSE, on C, PC- 
DSE: = 0.79C + 2.0, it is apparent that the y-inter- 
cept, 2.0, is sufficiently close to zero to support the view 
that PC-DSE, is proportional to C. 


Comment 


MCR-DS increases fivefold to twentyfold during 
normal human pregnancy." ? This increase is primarily 
a consequence of the clearance of DS from maternal 
plasma through placental conversion of DS to E; and 
16a-hydroxylation of DS in the maternal compart- 
ment.’ These two routes for removal of maternal 
plasma DS account for 60% to 90% of the MCR-DS in 
normal pregnant women near term. Although the total 
MCR-DS in any, pregnant woman is the sum of the 
clearances of plasma DS by all routes of metabolism, 
the. clearance of maternal plasma DS through E; for- 
mation is unique to the placenta" and accounts for 


30% to 50% of the total MCR-DS in late human preg- 


nancy. Therefore, the MCR-DS, and to a greater extent 
the placental clearance of maternal plasma DS through 
E; formation, are influenced by the rate of uteropla- 
cental perfusion. This obtains since only three factors 
alter the rate of DS conversion to E; within the pla- 
centa. These factors are: (1) rate of delivery of DS to 
the placenta, i. e., uteroplacental blood flow; (2) uptake 
of DS by the trophoblasts; and (3) activities of the en- 
zymes catalyzing the conversion of DS to Eg. 


- 
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Fig. 2. Clearance of maternal plasma DS by the placenta. Total clearance = C, which is the sum of all 
routes oz removal of DS,e.g., Ci + Ca + C3 +... + Cn which do not re-enter the maternal plasma DS 


pool. FC-DSE; is one portion of C. 


Since placental uptake of DS appears to depend on 
simple diffusion and since deficiencies within the tro- 
phoblast of enzymes catalyzing the conversion of DS to 
E; are rare, we believe that an alteration in placental 
perfusion would result in a corresponding change in 
PC-DSE,. The results of several studies in which we 
have measured PC-DSE; in normal and abnormal 
pregnancies are supportive of this conclusion. For 
example, PC-DSE, is decreased.in pregnancies compli- 
cated by pre-eclampsia,* '? whereas in pregnancies in 
which one.would expect large placental blood flows, 
i.e., twin pregnancies, PC-DSE; is elevated compared 
with normal singleton pregnancies? Moreover, treat- 
ment of the pregnant woman with pharmacologic 
agents such as antihypertensive drugs and thiazide di- 
uretic drugs are associated with decreases in the 
MCR-DS and PC-DSE;.* * !? The capacity of the pla- 
centa to convert maternal plasma DS to E; is far below 
saturation ünder physiologic conditions. This obtains 
since within the same subject a fivefold change in the 
plasma production rate of maternal DS does not alter 
the transfer constant of conversion of plasma DS to 
E; For these reasons, we have concluded that PC- 
— DSE; is a direct reflection of uteroplacental perfusion. 

‘The present investigation was designed to evaluate 
the total placental clearance of maternal plasma DS (C) 


and to evaluate tke relationship of C to PC-DSE; In __ 


this study, we were obliged to assurne that the nonpla- 
cental clearances of plasma DS before and immediately 
after delivery were the same. In support of this as- 
sumption, we have demonstrated previously that the 
two major nonplacental routes of clearance of DS from 
maternal plasma in pregnant and early puerperal 
women, for instance, l6a-hydroxylation of DS and 
17-ketosteroid formation from DS, are similar.” In sub- 


jects 10 and 11 of the present study, we measured the 
clearances of maternal plasma DS through formation 
of 16a-hydroxydehydroisoandrosterone sulfate. In 
subject 10, the clearances were found to be 24.8 and: 
16.6 ml/min before and after delivery, respectively. In 
subject 11, the clearances through 16a-hydroxylation 
were 18.1 ml/min before and 19.4 ml/min after deliv- 
ery. Therefore, a reasonable approximation of C ap- 
pears to be the difference between, MCR-DS, and 
MCR-DSp, where MCR-DS, = MCR-DS antepartum 
and MCR-DSp = MCR-DS immediately postpartum. If 
C could be measured accurately, uteroplacental blood 
fiow could be computed from the equation derived by 
Clewell and Meschia,™ i.e., PC-DSE; = F(1 — e~©'"), 
Clewell and Meschia assumed that the best estimate of 
C was 19.7 ml/min and that C varied little even when 
PC-DSE, varied widely. If C were to remain constant 
for all values of PC-DSE;, then all clearances other than 
PC-DSE,, Le., (Cy + C; + C + ... Ch), would have to 
vary inversely with PC-DSE;. Let us consider this pos- 
sibility. A schematic model of the various components 
of the total clearance of DS by the placenta is illustrated 
in Fig. 2. In this model C; is clearance of maternal DS 
across the placenta into the fetal compartment. C; and 
C£ are clearances of maternal DS through its conver- 
sion in the trophoblast to a substance(s), e.g., A?- 
androstenediol sulfate, which éscapes aromatization 
and never re-enters the maternal plasma DS pool. C4 
and C$ are clearances through dehydroisoandros- 
terone (D) derived from maternal DS that escapes 
further metabolism in the trophoblast and never re- 
enters the maternal plasma DS pool. C, and CT are 
clearances thrcugh androstenedione that escapes 
‘aromatization in the trophoblast. Cs and C£ are clear-. 
ances through 190H-androstenedione that escapes 
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aromatization in the trophoblast. Ce is clearance of ma- 
ternal plasma DS through E; that never enters the ma- 
ternal E; pool. The clearance of maternal plasma DS 
through E; which enters the maternal E; pool is PC- 
DSE. Previously, it has been computed that the irre- 
versible loss of DS or its trophoblastic metabolites to the 
fetus accounts for no more than 196 of the clearance of 
maternal plasma DS.! Since most of the clearance of DS 
by the placenta first involves the conversion of DS to D 
through the catalytic action of placental steroid sul- 
fatase, the amount of D that is not converted to E; isa 
reflection of inadequacy of one or more steps in the 
pathway to E; formation. Thus, if one assumes that 
total placental clearance of maternal DS (C) remains 
constant when PC-DSE, decreases, it is also necessary 
to assume an obligatory increase in the fraction of the 
total clearance of DS that escapes aromatization. To 
account for such a possibility, Clewell and Meschia in- 
voked a metabolic change in the placental aromatizing 
system. We submit that it is more likely that C bears a 
direct and perhaps constant relationship to PC-DSE;. 
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Indeed, the results of the present investigation support 
the conclusion that PC-DSE, and C vary in a similar 
manner for a wide range of values of PC-DSE,. 

We also found that the difference in the MCR-DS 
shorzy before and immediately after delivery, an esti- 
mate of C, varies widely but directly with PC-DSE, (Fig. 
1). It is emphasized, however, that the difference be- 
tween the MCR-DS before and immediately after de- 
liverv is only an approximation of C. In seven of the 15 
subjects studied, PC-DSE» was greater than C, a result 
which is attributable to the inexactness of the technique 
employed to evaluate C. Nevertheless, we believe that 
the results of this investigation support the conclusion 
that the metabolic clearance rate of maternal plasma 
DS through E; which enters the maternal compartment 
is a direct reflection of uteroplacental blood flow. 


We wish to thànk Becky McKinney-Reese and Millie 


` Arnold for their editorial assistance and Mark Jones 


for expert technical assistance. 
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Suppression by progesterone of nonspecific in vitro 
lymphocyte stimulation in mice as a mechanism for 
the enhancement of herpes simplex virus type 2 


vaginal infection 


DAVID A. BAKER, M.D. 
CHARLES A. PHILLIPS, M.D. 
KAREN ROESSNER | 
RICHARD J. ALBERTINI, M.D. 
LEON I. MANN, M.D. | 


Burlington, Vermont 


The role of antibody, interferon, and cell-mediated immunity (CMI) were studied to determine the ' 
mechanisms for progesterone enhancement of vaginal herpes simplex virus type 2 (HSV 2) infection 
in mice. Three groups of mice were studied: nonpregnant control, pregnant, and ronpregnant 
progesterorie-treated mice. Vaginal infection with HSV 2 did not elicit a neutralizing antibody or.a 
systemic interferon response in any of the groups tested. Splenic lymphocytes from nonirfected and 
infected mice were stimulated in vitro with a nonspecific T-cell mitogen concanavalin (Con A) to 
measure the proliferative phase of CMI in these groups of mice. No suppression of (3H) thymidine 
GHTdR) uptake was found in the pregnant or nonpregnant, progesterone-treated animals as 
compared to nonpregnant contro! mice. When progesterone was added directly to the splenic 
lymphocytes and continuously present during Con A stimulation a statistically significant depression 
of *HTdR incorporation was found. We concluded that progesterone depresses Con A stimulation of 
murine lympa?oocytes, but progesterone must be continuously present to do so. (AM. J. OBSTET. 


GYNECOL. 136:440, 1980.) 


NUMEROUS REPORTS have shown that pregnant women 
are more susceptble than nonpregnant women to a 
‘variety of viral infections. ? This increased suscepti- 
bility has also been demonstrated for specific animal 
models." ? Evidence suggests that cell-mediated im- 
munity (CMI) is lowered in pregnancy? ? and that pro- 
gesterone is an important factor responsible for this 
depression." The role of CMI in limiting viral in- 
fections is well known??? and progesterone has been 
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shown to enhance herpes simplex virus type 2 (HSV 2) 
infection in mice.'* Mouse spleen lymphocytes stimu- 
lated with the nonsprcific T-cell mitogen concanavalin 
A (Con A) were used zo measure the proliferative 
phase of the cell-mediated immune response. The hy- 
pothesis that progesterone depressed the CMI of the 
treated animals, causing enhanced suscepubility, was 
tested. 


Material and methods 


Animals. Six-week-olc female and 6- to 8-week-old, 
6-day-pregnant ICR mice were obtained from Cana- |. 
dian Breeding Laboratories. Three groups of mice 
were used: (1) contro] nonpregnant mice, (2) pregnant 
mice, and (3) nonpregnant, progesterone-treated mice. 

Virus and infection. HSV 2, Savage strain, isolated 
in 1973 and typed by the Center for Disease Control, 
supplied by Dr. Gary Cohen of the University of Penn- 
sylvania, was used in all experiments. Infected mice 
were given 0.05 ml of a suspension containing 5 x 10* 
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tissue culture infective dose (TCIDs) HSV 2 intravagi- 


naly in one dose using an 18-gauge- polyethylene 


catheter. Pregnant mice were infected on the seventh. | 


day of pregnancy whereas nonpregnant, progester- 
one-treated mice were infected after 6 days of treat- 

ment with subcutaneous progesterone. ` 

` Progesterone administration. Nonpregnant mice 
received progesterone in oil* 0.1 ml daily subcutane- 
ously, containing 2 mg of progesterone (unless other- 
wise stated), for 10 days. i 

In vitro experiments were performed with proges- 
teronet initially dissolved in 95% ethanol at a concen- 
tration of I mg/ml: Final dilutions were prepared 
in Roswell Park Memorial Institute 1640 or ie 
medium. E 

Antibody assay. An equal volume of the appr opriatie 
dilution of serum and HSV 9. (100 TCIDg) was mixed 
and incubated at 37° C for 30 minutes and then 0.2 ml 
of this mixture was assayed in WI-38 in culture tubes. 


Antibody titers are expressed as the reciprocal of the. 
. dilution of serum which inhibited 50% of the HSV 2 


challenge. 2 = : 
Interferon assay: Interferon was assayed by a mod- 


ification of the cytopathic effect (CPE) inhibition and l 


dye-uptake technique described by Finter." The 


method was modified by usirig Belco 96 well tissue- cul- : 


ture plates seeded with 6 x 10? L929 cells and by using 
the vital dye INT.+ Interferon standards were supplied 


. by Dr. Warren Stinebring. Intérferon concentrations 


were expressed as the reciprocal of thé highest dilution 
showing 2+ CPE in 50% of the duplicate wells and 


were corrected after reference to the standard interfe- 


ron curve. 


` CMI. In vitro stimulation of mouse. splenic lympho- - 
cytes by the nonspecific T-cell mitogen Con A was used . 


to measure the proliferative phase of CMI. The mi- 
cromethod used for these experiments is a mod- 
ification of that previously described by Hartzman and 
associates. 19. 18 i 

: Mice were killed by ene dislocation and spleens 
removed aseptically, Spleens’ were homogenized i in 3.0 


ml of Hanks balanced salt solution containing penicil- 


lin, streptomycin, “and 1% heparin. (Spleens were 


either treated individually.or pooled in groups of two 


or three.) Nine volumes of cold 0.83% ammonium 
chloride were: added to lyse the red blood cells and 
suspensions were refrigerated for 10 minutes before 


centrifugation. The pellets were washed: twice in Hanks - 


balanced salt solution and the final pellets were sus- 


*Lot No. 95c-0320, Eli Lilly & Ce., Indianapolis, Indiana. 


TLot No. 95-0320, Sigma . Chemical ` Co., St. Louis, 
Missouri. 


Aldrich Chemical Co. Inc., Milwaukee, Wisconsin: 
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Fig. 1. Cumulative mortality rate of vaginally infected (HSV 2, 
5 x 108, TCIDs9), nonpregnant, progesterone-treated mice. 
Each group represents 20 animals receiving progesterone ` 
therapy at várying times prior to infection. Progesterone 
therapy was. continued d until the conclusion of the ex- 
periment. 


vended. in Click's medium??* supplemented with 296 
heat-inactivated fetal calf serum (FCS), 16 umoles/ml 
of NaHCO,, 25 umoles/ml of HEPES buffer, 100 U/ml 
of penicillin and 100 ug/ml of streptomycin. Viable cell 
counts determined by trypan blue exclusion were made 
and cell suspensions adjusted to a final density of 
2.0 x 108 cells/ml. Then 0.2 ml of cell suspension was 
seeded in sextuplicate in flat- bottomed wells of a 96 
well plate (Costar). ‘Con A was added to experimental 


. cell populations in a final'concentration of 1.5 ug/ml. A 


stock solution of progesterone (Sigma Chemical Co.) | . 
mg/m] in 95% ethanol, was diluted in medium so that 


final concentrations of progesterone in cell suspensions 


ranged from 25 to 1,000 ng/ml. Controls contained an 
equal dilution of 95% ethanol. After 48 hours incuba- 


tion at 37° C in a carbon dioxide incubator, 1 aCi of 


(Hithymidine (?H-TdR), specific activity 50 Ci/mole,t 
Was added to each well and cultures were incubated for 
24 hours: Cells were then harvested of filters with a cell 
harvester.} Filter disks were counted in toluene- based 


_scintillation fluid in a scintillation counter.§ Results 


were expressed as mean counts per minute (cpm) 
minus control cpm. 


Results 


Antibody and interferon production. Control non- 
pregnant, 6-day-pregnant, and nonpregnant propes 


* Altick Associates, Hudson, Wisconsin. 
tNew England Nuclear, Boston, Massachusetts. 
iSkatron, Flow Labs., Inc., Rockville, Maryland. 


§Model” 3320, ‘Beckman - ‘Instruments, Inc., Fullerton, 
California. 
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Fig. 2. Cumulative mortality rate of vaginally infected (HSV 2 
5 x 10° TCIDs9}, nonpregnant, progesterone-treated mice re- 
ceiving varying levels of progesterone. Ten animals in each 
group received 6 days' pretreatment and progesterone ther- 
apy was continued daily until the conclusion of the ex- 
periment. i 
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Fig. 3. Con A stimulation of splenic lymphocytes from non- 
pregnant control, 10-day-pregnant, and nonpregnant, pro- 
gesterone-treated (2 mg of progesterone per day for 10 days) 
mice. Each point represents one animal. 


terone-treated mice (treated for 6 days) were inocu- 
lated vaginally with HSV 2. Three animals in each 
group were bled on days 1 to 4 in order to measure 
interferon production and on days 4, 7, and 10 after 
infection in order to measure antibody titer. Interferon 
was measured starting with a 1:10 dilution whereas 
neutralizing antibody was measured starting at a 1:4 
dilution. No systemic interféron or neutralizing anti- 
body was present in any of the groups treated after 
HSV 2 vaginal :rfection. l 

In vivo progesterone administration. In order to de- 
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Fig. 4. Con A stimulation of mouse splenic lymphocytes in the 
absence and presence of progesterone (progesterone concen- 
tration 100 ng/ml; each point represents pooled lymphocytes 
from three spleens serving as their own controls). Paired t test: 


p< 0.005. 


termine if pretreatment of mice with progesterone was 
required for enhanced susceptibility to HSV 2 vaginal 
infection, nonpregnant mice were either not pre- 
treated or pretreated with 2 mg of progesterone per 
day for 1 to 6 days. Fig. 1 gives cumulative mortality 
rates for these animals. It is clear that a minimum of 3 
days pretreatment with progesterone is necessary for 
enhancement of vaginal HSV 2 infection in these mice. 

The dose of progesterone was studied to determine 
if there was an in vivo dose-response relationship be- 
tween this and enhar.cement of HSV 2 infection. Fig. 2 


. gives the cumulative mortality rate of nonpregnant, 


progesterone-treatec (dosage 0.04 to 2.0 mg/day for 6 
days prior to vaginal infection with HSV 2) mice receiv- 
ing varying levels of progesterone. There is a direct 
correlation between progesterone dose and mortality 
rate. The calculated progesterone dose (by the method 


of Reed and Muench) to.achieve a lethal dose—50 is 


0.11 mg/day. 

CMI. Splenic lymphocytes from uninfected mice 
were initially studied to determine if pregnancy and/or 
progesterone treatment depressed nonspecific T-cell 
mitogen stimulation using Con A. Fig. 3 shows a com- 
parison of the three groups of mice studied: control 
nonpregnant mice, 10-day pregnant mice, and non- 


pregnant, progesterone-treated (2 mg/day of proges- 


terone for 1C days) mice. 
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Table I. Comparison, of SHTdR uptake into deoxyribénudeié add of mouse splenic lymphocytes in | the 
presence of increasing concentrations of progesterone. (Each expériment used pooled lymphocytes 
from three spleens at the different concentrations, which served as their own controls) 

















l Concentration : Linear regression 

100 . 200 400 | .600 -800 1,000 Correlation y 
i Control inc (ng/ml) (ng ml) (ng/ml) | (nglml) | (ng/ml) (ng/ml) Slope coefficient | intercept 
1 89,352* 88, 932 81,440 64, 962 43, 799 31,384 23,704 15 004 —78.4 —0.977. 85,459 
2 58,906 > 47,866 41,346 33,486 19,500 9,706 11,428 8,248 | —45.5 —0.922  - 47,354 
3 101,680 99,818 ` 91,740 91,210 79,420 60,5654 47,602 42,430  -—62.1 —0.992 101,076 
4 83,872 85,614 66,590 71,474 72,884. 47,722 96,546 25,914  —56.2:  —0.956 ^ 83,273 
5 41,198 37,764 32,808 28,408 21,148 19,866 10,664 8525  -—32.5 —0.971 36,999 
6 55,730 .45,876 - 37,692 34,292 21,500 12,870 7,604 4,630  —47.7 —0.958 46,151 
7 96,916 100,112 91,740 ` 90,474 81,356 79,94 75,700 52,174  -—38.6 —0.949 98,562 
8 90,378 99,928 102,338 99,872 98,548 92,084 (83,096 83,820  -—15.5 —0.771 99,804 
9 113,026 103,778 | 104,994 102,806 95,666 90,684  Á 81,760 72,906 -34.8 —0.982 109,286 
| 10 89,554 ` 90,532 65,798 65,516 56,964 43,682 29,042 20,800  —66.1 —0.970 83,562 
1l 106,366 104,554 100,762 89,892 82,942 70,332. 63,176 48,148  -—56.1 —9.995 105,169 
:12 84,474 88,284 74,314 52,266 35,782 32,418 24,526 17,028 | —70.0 —0.940 | 78,481 


*cpm. 


A total of 81 animals in the three groups were com-. 
páred. There was no significant difference in the pro- 
liferative response as judged by cpm of ?HTdR incor- 
poration in the three groups of mice. Nonpregnant 
control mice (N = 38) demonstrated 72,780 + 15,998 
cmp, whereas 10-day-pregnant mice (N= 23) showed 
71,789 + 15,998 cpm and nonpregnant, progesterone- 
treated mice (N = 20) showed 64,299 + 18, 416 cpm. 

To determine if vaginal HSV '2. infection altered 


splenic lymphocyte response to.Con A stimulation, 


groups of mice representing the three test situations 
indicated above were infected vaginally with 5 x 105 
TCID; HSV 2 on day 6 and splenic lymphocytes were 


obtained on day 10, stimulated with Con A and labeled 


with *HTdR as above. Again, there was no statistically 
significant suppression in the pregnant animals: as 
compared to the controls, i.e., infected; nonpregnant 
control mice (N = 3), 74,808 + 9.610 cpm, and 10- 
day-pregnant infected mice (N = 7), 71,324 + 13,972 
cpm, or in the nonpregnant, progesterone-treated mice 
as compared to the controls, i.e., infected, nonpreg- 
nant controls (N = 4), 52,583 + 2,040 cpm, and infect- 
ed, nonpregnant progesterone-treated mice (N = 10): 
51,704 + 9,913 cpm. The differences in the mean cpm 
between these experiments may be explained by a 
change in medium used. Administration of peanut oil 
daily to nonpregnant contro] mice did not alter ee 
lymphocyte response to Con A stimulation. 
Because no suppression to Con A stimulation was 
seen. when lymphocytes were removed from their in 
vivo milieu, the effect of progesterone added directly 
to cells and present continuously during Con A stimu- , 
lation was explored. Splenic lymphocytes from control, 


nonpregnant mice were used in these experiments. 


Lymphocytes treated with 100 ng/ml of progesterone 


t 


in vitro were compared with similar but untreated cells 
(Fig. 1). Twenty- -seven determinations were performed 
using lymphocytes pooled from three spleens per de- 
termination. These pooled lymphocytes served as their 
own controls. There was a statistically significant re- 
duction (p < 0.005, paired t test) in cpm of ?HTdR 
incorporation in the progesterone-treated cells versus 
the control cells. Ethanol did not significantly affect 
SHTGR uptake by lymphocytes at concentrations equiv- 


` alent to those employed as a solvent for the proges- 


terone. 
Dose-response experiments were performed to de- 
termine whether there was a direct correlation between 


| progesteroné. concentration and suppression of Con A 


stimulation of lymphocytes. Twelve separate determi- 
nations were performed .using pooled lymphocytes 
from three spleens. These pooled lymphocytes were 
tested-at the different concentrations (0 to 1,000 ng/ml) 
and served as their own controls. Table I presents the 
raw data as well as the individual linear regression 
analysis in the 12 experiments comparing *HTdR up- 
take in mouse splenic lymphocytes in the presence of 
increasing concentrations of progesterone. Each exper- 
iment was analyzed separately because of the large 
variation found in ?HTdR uptake between the groups. 
Correlation coefficients of > —0.900 were found in 11 ` 
of the 12 groups. These data strongly indicate that a 
real cirect correlation exists between increasing pro- 
gesterone concentrations and the depression of Con A 


Pu ation of mouse splenic lymphocytes. 


Comment 


Progesterone depresses Con A stimulation of murine 
lymphocytes, but progestsrone must be continuously 


` present to do so. The levels of progesterone used in 
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tissue culture in these experiments correspond to levels 
previously reported by us using.the same strain of 
pregnant and nonpregnant mice and using the same 
mode of progesterone administration. ' These levels of 
progesterone also concur with levels found in the 
pregnant mouse bv Murr and associates.?! 

No neutralizing antibody or in:erferon was pro- 
duced following vaginal HSV 2 infection in mice. Vag- 
inal HSV 2 infection in mice results in local replication 
of the virus, producing vaginitis in the initial stage of 
infection. Direct exzension to the central nervous sys- 
tem then occurs, which leads to the death of the ani- 
mal.* !9 22 There is no viremia and antigen-sensitive 
lymphocytes are not exposed to viral antigens. The 

finding of no antibody production in vaginal HSV 2 
infection in mice agrees with the studies of Morahan 
and associates.” It adds additional support to their 


conclusion that vaginal HSV 2 infection in mice elicits 


the host's CMI ind that the hormone response is not 
involved in the host defense mechanism in this disease. 
HSV in general produced low levels of interferon in 
vivo and responded extremely poorly to interferon.” 
The possibility that local interferon may play a role in 
the host defense against vaginal HSV 2 requires 
further investigation. 

The finding that pretreatment with progesterone for 
3 days is necessary for enhancemen: of HSV 2 infection 
suggests either that elevation of progesterone above a 
certain critical level is needed for viral multiplication or 
that there is a critical period of time of progesterone 
exposure required for this effect. Knox? showed that 
pregnant mice inoculated during the first 3 days of 
pregnancy do not show enhanced susceptibility .to 
poliomyelitis virus. Murr and associates?! showed that it 
requires 48 hours for progesterone to reach high blood 
levels in pregriant mice. Increased mortality rates with 
increasing progesterone concentrations add support to 
these conclusions. 

Morahan and associates”? have specifically shown 
that the proliferative T- -lymphocyte— dependent CMI 
response is a primary host defense in HSV 2 vaginal 
infection in mice. We were unable to demonstrate sup- 
pression of Con A stimulation from mouse splenic 
lymphocytes obtained from treated mice. In the prep- 
aration of these splenic lymphocytes, several washes in 
different buffers and media were required, This would 
dilute or wash out any existing progesterone. Our data 
suggest that progesterone must be in coiitinuous con- 
tact with these lymphocytes for suppression to occur. 
This ability to wash out the immunosuppressive activity 
of a substance has been reported also for alpha feto- 
protein.” 


February 15, 1980 
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Numerous investigators have demonstrated that 
plasma from pregnent animals depresses maternal 
lymphocyte response to phytohemagglutinin (PHA) 
stimulation.® * *5-27 From these studies, the authors 
concluded that CMI is depressed in pregnancy. The 
inability of several authors to show depression of lym- 
phocyte stimulation with PHA may be due to the ab- 
sence of plasma from pregnant animals in the culture 
field. 28, 29 

The overwhelming majority of authors do not report 
the levels of progesterone that are present in the preg- 
nant plasma used. This suppression of nonspecific mi- 
togen stimulatior. has been shown to be reversible when 
the lymphocytes are removed from the suppressive 
environment, i.e., washed and cultured without preg- 
nant plasma.?* "="? Hsu’® has demonstrated that when 
lymphocytes. from pregnant women are cultured in 
control, nonpregnant plasma their response to PHA 
was essentially the same as that of age-matched, clini- 
cally well, nonpregnant control women. 

Several investigators have shown that progesterone 
in vitro will suppress lymphocyte stimulation by PHA. 
Mori and associates” showed that a progesterone con- 


centration of 10? or 10! ng/ml was- necessary for this 


suppression. Tomoda and associates?’ showed that a 
physiologic range of progesterone (200 ng/ml) was able 
to demonstrate suppression in human lymphocytes ex- 
posed tó PHA. The level of progesterone used in the 
experiments (100 ng/ml) is found in the plasma 
of pregnant mice, therefore, suppression of murine . 
splenic lymphocytes to Con A stimulation was achieved 
with physiologic levels of »rogesterone. 

These data suggest that progesterone depresses the 
proliférative phase of CMT in the pregnant and non- 
pregnant progesterone-treated animals, making them 
more susceptible to HSV 2 vaginal infection. However, 
the agent used in these proliferative dssays, Con A, is a 
nonspecific stimulator and its acuon on lymphocytes in 
vitro in the presence of progesterone may not reflect 
the i in vivo situation with a specific infectious agent such 
as HSV 2. In ac dition, progesterone could be acting on 
the vaginal mucosa to allow penetration of HSV 2 or in 
other ways which would explain this enhanced suscep- 
tibility. 

Progesterone suppression of CMI may be an impor- 
tant factor in the enhanced susceptibility of the. preg- 
nant and nonpregnant progesterone-treated mouse to 
vaginal HSV 2 infecticn. Further investigation is 
needed to ascertain the exact mechanisms for these ex- 
perimental findings. 
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Several species of primates have sex differences in sex steroid—binding protein (SBP), female 
adults having higher serum binding capacities (micrograms of dihydrotestosterone bound per 


deciliter) than male adults, e.g., male humans, 1.28 + 0.4; human females, 2.86 + 0.9; Macaca 


nemestrina male animals, 5.62 + 1.24; Macaca nemestrina female animals, 11.07 1.85 

(means + standard deviations). SBP correlates inversely with metabolic clearance rates cf 
testosterone (T). The sex difference was identified in rhesus monkeys, six per group, evaluated 4 
years after postpubertal castration: male animals 3.95 + 1.14; female animals 5.85 + 0.98 

(p < 0.05). Estradiol-178 (Ez) pellets producing physiologic levels of E; in female monkeys 
obliterated the sex difference by increasing SBP in male animals. After withdrawal of E,, physiologic 
levels of T in male monkeys produced a marked decrease in SBP levels (p « 0.01), and ihe sex 
difference reappeared; castrated female animals and prenatally androgenized female animals 
responded similarly to T (2.81 + 0.81 and 2.64 + 0.49, respectively). Both va ues were greater 

(p < 0.05) than that of the male group (2.02 + 0.33). These data suggest that the sex steroid milisu 
influences the binding capacity of SBP for potent androgens in adulthood but that the differentiation 
of the SBP sex in rhesus monkeys is determined by factors other than prenatal androgen exposure. 
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' Synonyms for this protein have appeared in the lit- 
erature since its discovery, such as testosterone-es-. 
tradiol—binding globulin (TeBG) and sex hormone- 
binding beta globulin (SHBG). Corval and Bardin? 
noted a wide species distribution of “testosterone bind- 
ing globulins,” which included man and other higher 
primates (Macaca sp.). The plasma protein of primates 
has a high affinity for testosterone, and a much lower 
affinity for estradiol, particularly at 37° C. Presumably 
this protein is produced in the liver and it migrates 
electrophoretically as a beta globulin. 

A sex difference in plasma binding capacity occurs in 
humans* ? and three species of macaques studied,*~’ 
male adults having lower binding capacities than fe- 
male animals.. Two hypotheses entertained to explain 


_the sex differences are: (1) Prenatal exposure to testos- 


terone may program the production of this protein 
later in life; (2) the hormonal differences of male and 
female animals may influence the production of this 
protein, since :t has been observed that estradiol is as- 
sociated with zn increase in SBP, while testosterone is 
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Table I. The individual data of the three groups of animals resulting from the three treatment regimens: 
castrated, estradiol exposed, and testosterone exposed | | 






Castrated 


Male: 

802 9 52 2.20 
1213 49 13 4.74 
1381 15 31 4.20 
5322 17 42 3.05 

. 5324 51 31 4.12 
1781 36 21 5.35 
Female: 

811 28 33 4.76 
1180 19 34 7.03 
1488 30 67 6.96 
1632 36 36 5.02 

803 27 46 5.98 

171 17 65 5.33 

Androgenized female: 

836 20 29 5.59 
1239 29 55 6.75 
1616 27 22 4.44 
1640 25 24 4.88 

828 18 67 3.99 

829 22 57 3.66 


E,: Estradiol-178; T: testosterone. 


associated with a decrease in plasma binding of this 
protein. The present study was designed to obtain in- 
sight into the control of the observed sex difference in 
plasma binding capacity of SBP. 


Material and methods 


Adult rhesus monkeys, six male, six female, and six 
androgenized female, were studied under similar con- 
ditions at the Oregon Regional Primate Research Cen- 
ter. All of the animals were castrated after puberty, 
more than 4 years prior to the study. The an- 
drogenized female monkeys were prepared and previ- 
ously described by Eaton and colleagues? and Goy and 
Resko.? Fetal exposure to testosterone was accom- 
plished by administering testosterone propionate in 
: doses of 600 to 750 mg to pregnant animals during ges- 
tational days 39 through 89. This testosterone exposure 
resulted in pseudohermaphroditic female animals with 
marked clitoral hypertrophy and labial fusion. These 
animals had aggressive juvenile play behavior similar to 
that of normal male animals and masculine mating be- 
havior as adults. All of these animals had cyclic go- 
nadotropin secretion; when they were castrated 2 years 
after puberty, the ovaries contained corpora lutea. 


Heparinized venous blood was obtained from each — 


animal prior to the subcutaneous implantation of 
estradiol-17 in silicone rubber pellets, in amounts cal- 
culated to produce plasma concentrations of estradiol 
equivalent to those of the normal female rhesus mon- 


E, T SBP E, T SBP Es T 
(pg/ml) (ng/dl) (meg /dl) (pg/ml) | -(nglal) (mceg/dl) (bg ml) (ng/dl) 








Estradiol implants Testosterone implants 











SBP 

(mcg /dl) 
12 2.29 11 288 1.94 
12 5.04 12 830 2.29 
26 4.46 10 558 2.45 
30 3.73. ^ 8 542 1.62 
18 5.68 4 290 2.10 
36 55T 6 454 1.71 
9 3.49 12 651 1.84 
23 5.20 4 495 3.22 
"47 | 5.71 10 616 3.16 
32 55L 9 359 4.03 
24 3.25 12 456 2.18 
52 4.06 22 492 2.44 
27 3.35 ` 6 430 1.85 
34 5.06 8 623 2.94 
25 5.06 8 628 2.46 
43 . 4.98 9 518 3.03 
40. 4.84 9 445 2:99 
38 4.63 E 613 3.16 


key during the midfollicular phase. Four weeks later, 
heparinized venous blood was obtained and the im- 
plants of estradiol-178 were removed. Twelve weeks 
thereafter, testosterone in silicone rubber pellets was 
implanted subcutaneously. The plasma concentration 
of testosterone produced was calculated to be equiva- 
lent to that of normal male rhesus monkeys. Four 
weeks later, heparinized. venous blood was obtained 
and the testosterone pellets were removed. The plasma 
was analyzed for testosterone and estradiol using 
specific radioimmunoassays. SBP was measured by a 
filter disk method described by Michelson and Petra." 


Resuits 


The individual’ monkey data for plasma estradiol- 
178, testosterone, and SBP are listed in Table I. The 
Scatchard plot (Fig. 1) illustrates the specific high- 
affinity binding of dihydrotestosterone by rhesus mon- 
keys; tha Ka is 3.1 x 10°M7! at 0° to 4° C, which is 
similar to that in the human, which is 2.7 x 10?M"!. 

Castration prior to hormone exposure (Table II). 
The initial plasma values of estradiol and testosterone 
in all three groups were low as expected in castrated 
animals. There were no significant differences between 
the groups of animals. SBP, however, was significantly 
lower in the male group as compared to the female 
group. The androgenized female group had inter- 
mediate values, not significantly different from those 
of the other two groups. | 
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SBP 






Ka—3.150.6x107M |. 


6 
B/F 
4 
2 
1 2 3 
(nM) 
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Fig. 1. The Scatchard plot illustrates the high affinity 
(3.1 x 10M^!) and specific binding of *H-dihydrotestos- 
terone to female rhesus monkey SBP. 


Table II. Castrated rhesus monkevs 


Androgenized 
female 
(6) 






T (ng/ml) 0.31=0.14 0474013 0.42 + 0.20 
E, (pg/ml) 23.0 = 3.8 96.9 + 2.9 23.4 + 1.7 
SBP 3.95 = 1.15* 5.85+0.98* 488+ 1.14 


(mcg/dl) 
The mean values ] standard deviations for Ea, T, and SBP 


are compared. The monkeys had been castrated >4 years. 


*A significant difference in SBP (p < 0.05) was observed 
between the male and female groups. 


Values following estradiol exposure for 4 weeks 
(Table III). The plasma concentration of estradiol was 
within the normal female rhesus monkey midfollicular 
range. There was no significant difference in plasma 
values between the three groups. Testosterone corcen- 
trations remained in the castrated range. SBP was not 
significantly different between the groups. The mean 
male binding capacity increased, obliterating the sex 
difference. There was no significant difference in SBP 
between the pretreatment determinations and the de- 
terminations after estradiol-178 treatment. 

Values following testosterone exposure for 4 weeks 
(Table IV). The plasma concentration of testosterone 
produced by the pellets was within the normal range 
for normal adul: male rhesus monkeys. Values were 
similar between the groups. Estradiol concentrations 
were within the castrated range. The SBP binding ca- 
pacity was significantly lower in the male group: as 
compared to both the female and the androgenized 
female groups. No significant difference appeared be- 
tween the castrated female group and the castrated 
androgenized female group afte- treatment with tes- 
tosterone. In comparison to the castrated or estro- 


. Table III. Estradiol implanted 4 weeks prior to study 
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Androgenized 
female 
(6) 


77 & 24 
4.65 + 0.65 






Female 


(6) 


97 + 17 
4.54 + 1.07 


83 + 25 


E; (pg/ml) 
SBP (mcg/dl) 4.46 + 1.29 


Values are means + standard deviations. Following estra- 
diol pellet implantation, midfollicular plasma E; values were 
produced. No difference was observed in SBP. 


Table IV. Testosterone implanted 4 weeks 
prior to study 


Androgenized 
female 


(6) 









TF (ng/ml) 4.944202 5.124107 543 +0.91 
SBP 2.02 + 0.33*t 281+ 0.81* 2.64 + 0.491 
(mcg/dl) 


Values are means + standard deviations. Following testos- 
terone pellet implantation normal male levels of plasma T 
were produced. A significant difference(p « 0.05) was again 
observed between the male and female groups and also be- 
tween the male and androgenized female groups. 

*p « 0.05. 

tp < 0.05. 


Table V. Comparison of the castrated and 
estradiol-treated groups to the testosterone- 
treated group | 











SBP (mcgídl) 


No treatment 





Testosterone 
Male (6) 3.95+1.15 4.46: 129 2.02 + 0.33 
Female (6) 5.85 + 0.98 4.54 X 1.07 2.81 + 0.81 
Androgenized 4.88 + 1.14 4.65 +0.65 2.64 + 0.49 
female (6) 
p < 0.01 


Testosterone implantation markedly reduced SBP in all 
animals. 


gen-treated animals, the binding capacity of SBP of all 
animals was markedly lower following testosterone 
treatment (Table V). 


Comment : 


Prenatal or neonatal exposure to androgens is asso- 
ciated with masculinization of various traits later in life. 
In rats, which have no circulating protein with high 
affinity for testosterone during adulthood, neonatal 
androgen exposure alters genital differentiation, mat- 
ing behavior, gonadotropin secretion, and characteris- 
tic hepatic and skin enzymes for the metabolism of sex 
steroids. |? In female rhesus monkeys, of the above 
four features only genital differentiation and mating 
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behavior are masculinized by prenatal androgen. expo- 
sure. This study was designed to test the hypothesis 
that the hepatic production of SBP of monkeys may be 
programmed by antenatal exposure to testosterone 
and maintained by circulating sex steroids. By using 
adult castrated animals, the sex steroid’ hormonal 
milieu could be specifically manipulated, therefore, any 
sex differences observed in SBP would reflect control 
by circulating sex steroids or the effect of prenatal dif- 
ferentiation. The SBP levels in these castrated animals 
are similar to those of intact animals, demonstrating a 
sex difference, with male animals having the lower 
binding capacities. The androgenized female animals 
have intermediate capacities of SBP not significantly 
different from either the male of the female groups. 
The intermediate binding capacity of SBP observed in 


_ this group neither proves nor disproves the hypothesis 


of antenatal programming of SBP by testosterone. The 
castrated rhesus monkeys failed to develop an increase 
in the binding capacity of SBP when physiologic female 
levels of estradiol] were restored by subcutaneous’ im- 
plants. It is not known whether oral administration of 
estrogen, higher than physiologic doses of estrogen, or 
pregnancy will cause an increase in SBP in. the rhesus 
monkey. Alterations in SBP have been observed in 
Macaca nemestrina during pregnancy. The binding ca- 
pacity Of SBP increases from 7.5 to 10.6 mcg of dihy- 
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drotésterone per deciliter between 28 and 56 days of 


. gestation. The binding capacity falls during midpreg- 


nancv.to preconception values and near term is less 
than 2 mcg of dihydrotesterone per deciliter.'5 The 
adult rhesus monkey is also unlike the human in that 
corticostéroid-binding globulin in this species is not in- 
duced by estrogen exposure or pregnancy.!* Testoster- 
one, however, mar kedly decreased the binding capacity 
of this protein, a response also seen in humans. This 


decrease in testosterone-binding capacity is compatible 


with results of previous studies, demonstrating that tes- 
tosterone increases its own metabolic clearance by sup- 
pressing SBP. SBP is inversely associated with the con- 
-centration of free testosterone? and, therefore, the 
metabolic clearance rate of testosterone.!? 

The persistence of the observed sex difference in 
SBP following testosterone exposure, not only between 
the male and. female groups but also between the male 

'and the androgenized female groups. does not support 


similar lack of androgen-induced antenatal program- 
ming of gonadotropin secretion in rhesus monkeys has 
been demonstrated in comparison to studies done in 
rats.*° Other factors still unrecognized seem to account 
for the sex differences seen in this primate species. 
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Active against mos aerobic pathogens — gram-negative pelvic cellulitis ^ tubo-ovarian abscess 
as well as gram-positive e dies. gps te 
Mr SE IH uen d V ES ¢ In infections" caused by single or 

e Active « st most anae ; pathogens z i " 

cuve age Tie - IACI ; IGENS multiple pathogens 

- including B. frag 

* Active against most B-lactamase-producing strains that *due to susceptible strains of indicated bacteria 
destroy the activi ty of many ( ep 1alo ISP IVINS ind pe inicillins tin vitro activity does not necessarily imply in vivo effectiveness. 
Not active against most strains of Pseudomonas aeruginosa 1)MEFOXIN is often referred to as a cephamycin in the scientific 
and enterococci (e.g., Streptococcus faecalis) and many literature. 


strains of Enterobacter cloacae Methicillin resistant 
staph ylococ ci are almost uniformly resistant to MEFOXIN 
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safety comparable A SIMPLE AND FAMILIAR DOSAGE REGIMEN 





. Usual Daily Frequency and 
O cep a O In Type of Infection Dosage Route 
: | gram every 6-8 
such as pneumonia, urinary tract j-4 grams hours IV or IM 
infection. cutaneous infections 





e Generally well tolerated, the most common adverse reac 
tion being local reactions following IV or IM injection. Con 
traindicated in patients who have shown hypersensitivity to 
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# cefoxitin and the cephalosporin group of antibiotics. Give woe ior c ad oie a 6-8grams | 4 hours or 2grams| 
with caution to penicillin-sensitive patients. Antibiotics Eon eS S ee ee eee 
should be administered with caution to any patient who has Infections commonly needing ant EX 2 grams every 
demonstrated some form of allergy. particularly to drugs DEUS GTP HIN UOS (IS. OSEE FN 
Use of the drug in women of childbearing potential re- dA PALO DN P POSSUNT TAL UPS, LP TERMES | ak A SR 
quires that the anticipated benefit be weighed againstthe |*'ncluding patients in whom bacteremia is absent or unlikely o 

*For uncomplicated gonorrhea. see Prescribing Information | 


possible risks. Safety and efficacy in infants and children s h E 
have not yet been established For full details on dosage, see Prescribing Information 
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Croxin ':. 
(Cefoxitin Sodium’ MSD) 


Indications: Treatment of serious infections caused by susceptible strains of the desig- 
nated microorganisms in the following diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung abscess, 
caused by Streptococcus pneumoniae (formerly Diplococcus pneumoniae), other 
streptococci (excluding enterococci, e.g.. Strep. faecalis), Staphylococcus aureus 
(penicillinase and non-penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by E. coli, Klebsiella 
species, Proteus mirabilis, indole-positive Proteus (i.e., P. morganii, P. rettgeri, 

and P. vulgaris), and Providencia species. Uncomplicated gonorrhea due to N. 
gonorrhoeae. 

INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal abscess, 
caused by E. coli, Klebsiella species, Bacteroides species including the B. fragilis 
group, t and Clostridium species. 

YNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic in- 
flammatory disease, caused by E. coli, N. gonorrhoeae, Bacteroides species including 
the B. fragilis group,+ Clostridium species, Peptococcus species, Peptostreptococcus 
species, and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. aureus 
(penicillinase and non-penicillinase producing), E. coli, Klebsiella species, and Bacte- 
roides species including the B. fragilis group.+ 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase and 
non-penicillinase producing). Staph. epidermidis, streptococci (excluding enterococci, 
e.g.. Strep. faecalis), E. coli, P. mirabilis, Klebsiella species, Bacteroides species in- 
cluding the B. fragilis group.* Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 
Although appropriate culture and susceptibility studies should be performed. ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g.. Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cocci are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 

rings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOXITIN, CEPHA- 
LOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN- 
SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO 
ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY 
TO DRUGS. IF AN ALLERGIC REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE 
DRUG. SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 
Precautions: The total daily dose should be reduced in patients with transient or persist- 
ent reduction of urinary output due to renal insufficiency because high and prolonged 
serum antibiotic concentrations can occur in such individuals from usual doses. As with 
other antibiotics, prolonged use may result in overgrowth of nonsusceptible organisms; 
repeated evaluation of the patient's condition is essential. If superinfection occurs, take 
appropriate measures. Increased nephrotoxicity has been reported following concomi- 
tant administration of cephalosporins and aminoglycoside antibiotics . 
Interference with Laboratory Tests — As with cephalothin, high concentrations (> 100 
mcg/ml) may interfere with measurement of serum and urine creatinine levels by the 


Jaffé reaction and produce false increases of modest degree in creatinine levels reported; 


serum samples should not be analyzed for creatinine if withdrawn within 2 hours of ce- 
foxitin administration. A false-positive reaction for glucose in urine has been observed 
with CLINITESTS reagent tablets 

Pregnancy —In women of childbearing potential, weigh anticipated benefit against 
possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 

Infants and Children — Safety and efficacy in infants and children have not yet been 
established. 

Adverse Reactions: The most common adverse reactions have been local reactions fol- 
lowing intravenous or intramuscular injection. Other adverse reactions have been en- 
countered infrequently. Loca! Reactions — Thrombophlebitis with intravenous 
administration; pain, induration, and tenderness after intramuscular injections. Allergic 
Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reactions. Gastroin- 
testinal — Nausea, vomiting, and diarrhea. B/ood — Transient leukopenia, neutropenia, 
and hemolytic anemia; a positive direct Coombs test may develop in some individuals, 
especially those with azotemia. Liver Function — Transient elevations in SGOT, SGPT, 
serum LDH, and serum alkaline phosphatase. Renal Function — Elevations in serum 
creatinine and/or blood urea nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy should be maintained 
for at least 10 days to guard against the risk of rheumatic fever or glomerulonephritis. In 
staphylococcal and other infections involving a collection of pus, surgical drainage 
should be carried out where indicated. Intramuscular injections should be well within 
the body of a relatively large muscle such as the upper outer quadrant of the buttock 
(i.e., gluteus maximus); aspiration is necessary to avoid inadvertent injection into a 
blood vessel. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 1 gram 
or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see full prescrib- 
ing information. Merck Sharp & Dohme, Division of Merck & Co., Inc.. West Point, 
Pa. 19486 


tB. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron. B. vulgatus MSD 
$Registered trademark of Ames Company. Division of Miles Laboratories. Inc vI 20K 
J8MFO7R 21106) SHA 
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CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M D., 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 
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Ortho introduces 


anew oral contraceptive 
with less than 
OO mcg estrogen 





When your choice is 
less than 5O mcg of estrogen... 


Ortho introduces 
anew oral contraceptive 


Ortho: Novum 135 


peach tablet contains 1.0 de Mace na niri Ino NW es 
> Sot broom table Wines 96 clay regimen 


a trusted 
@j(olo(-Xj ilat 

An established level of 
norethindrone, with 23,000,000 
woman-years of clinical 
experience. 





Highly effective —no pregnancies 
occurred in clinical studies when 
taken as directed. 

Overall pregnancy rate of 0.17 per100 
woman-years in clinical trials involving 940 
women completing 14,366 cycles. 


. Tru -le An estrogen/ progestin combination 
with a low incidence of amenorrhea 
and breakthrough bleeding : 


estrogen level. During clinical trials, new Ortho-Novum 1/35 


consistently demonstrated support of 
35 mcg ethinyl estradiol endometrial integrity, with breakthrough 


Dr ovides a low estrogen level bleeding approaching rates of 50 mcg 


| wipe à b products. 
IN A COMPDINATION CNOsen Oy Available in 21- and 28-day regimens 


computer analysis of clinical data. _ inthe unique Dialpak* tablet dispenser 


*Trademark 


‘Serious as well as minor side effects have been reported with the use of oral Please see Complete Prescribing Information, 

contraceptives. These include thromboembolic disease . The physician should a brief summary of which appears on the next page. 

remain alert to the earliest manifestations of any symptoms of serious disease ORTHC 
and discontinue oral contraceptive therapy when appropriate. The physician ORTHO PHARMACEUTICAL CORPORATION y 
should be fully aware of the Complete Prescribing Information for this product Raritan, New Jersey 08869 OJ-1927 ; 





INDICATION: CONTRACEPTION. The pregnancy rate in women using Conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
.. 00 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
. pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. i 
Table |: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types. less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
^il ia neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7 Known or suspected pregnancy (see WARN- 
l , No. 5). 












Cigarette smoking increases the risk of serious cardiovascular side effects frem oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral is associated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease. hypertension. Practitioners prescribing oral centra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic anc throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism anc stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 35 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
- ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers 
MYOCARDIAL INFARCTION: An increasec risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found. as 
expected, that the greater the number of underlying risk factors for Coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes. ^istory of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nontatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that ora! contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
smoking is also an important factor. in determining the importance of these relative risks, however. the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified. it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives. increases with age. Oral contraceptives are. 
however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100.000 women per year from 
. diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100.000. ages 45-49— 140/ 100.000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age. smoking. and duration of use. nor to compare the effects of continuous versus 
intermittent use. Although the study snowed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for five or more years are available, it ıs nct possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with ali methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only ‘smokers for each age group are for smokers as 
aclass. For “heavy” smokers [more than 15 cigarettes a day]. the rates given would be about double. for "light" smokers 
[less than 15 cigarettes a day}, about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
Over 40 iS higher than with any other method cf contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up Dy early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity. diabetes. or history of preeciamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over. especially those with other risk factors. Based on the data currently available. the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS —RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 30-39 40+ 


TE E R Lua 415 indy wea hane C B A XA-Use associated with very high risk 
Light smokers |... soos tab) pud D C B . B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) D C.D C  C—Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . C CB B.A D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion. retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or com- 
plete loss of vision; onset of proptosis or diplopia, papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma cf the breast, cervix, vagina. and liver 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans. three case control studies have reported an 
Increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g.. irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinica! surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vagina! bleed- 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 

E t or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 


women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 — 40-44 
No method 55 52 71 14.0 19.3 21.9 
Abortion only 23 2.5 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 58.9 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 0.3 04 0.4 0.8 14 0.8 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign. hepatic adenomas may rupture and may cause death through intra-abdom- 

inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. TWo studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 

ceptive use. While hepatic adenoma is a rare lesion. it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 

contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 

contraceptives further enhance the risk of developing this type of maligmancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 

Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 

nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 

with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 

congenital anomalies. including heart detects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal tests for pregnancy or 

attempted treatment for threatened abortion) Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 

habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective tor these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses trom women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously Whether there is 
an overall increase in spontaneous abortion cf pregnancies conceived soon after stopping oral contraceptives is unknown 

It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise intor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE 

Studies report an increased risk of surgically confirmed galibladder disease in users of oral contraceptives and estrogens 

In one study, an increased risk appeared after two years of use and doubied after four or five years of use In one of the 
other studies, an increased risk was apparent between six and twelve months of use 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should 5e carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be detined 8 ELEVATED BLOOD PRESSURE An increase in blood 
pressure has been reported in patients receiving oral contraceptives In some women hypertension may occur within a few 
months of beginning oral contraceptive use. in the first year of use. the prevalence of women with hypertension Is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases. however. 
with longer exposure. and in the fifth year of use is two and a half to three times the reported prevalence in the first year 

Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 

have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 

discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10 

BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough dleeding as in all cases of irregular bleeding from the vagina. nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina. adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. It pathology has been excluded. time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advisec of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities 

11 ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore. a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible. the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1 A complete medical and family nistory should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference tc blood pressure. breasts. abdomen 
and pelvic organs, including Papanicclaou smear and relevant laboratory tests. As a general rule. oral contraceptives 
should not be prescribed for longer than one year without another physical examination being pertormed. 2. Under the 
influence of estrogen-progestogen preparations. preexisting uterine leiomyomata may increase in size. 3. Patients with à 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs tO a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4 Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with caretul monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders. migraine syndrome 

asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7 Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy Since the pregnant woman iS 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have à 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives. a Increased sultobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX. and X. decreased antithrombin 3. increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyrod-binding globulin (TBG) leading to increased circulating total 
thyroid hormone. as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake ıs decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion 

e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium. and ampicillin. CAR- 
CINOGENESIS. PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS anc WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 

Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension 

Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatery studies are needed Mesenteric thrombosis 

Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed tc be drug-related Nausea, usually the most common adverse 
reaction Vomiting, occurs in approximately 10% or less of patients during the first cycle Other reactions, as a general 
rule. are seen much less frequently or only occasionally Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema Chioasma or melasma which may persist. Breast 
changes tenderness, enlargement. anc secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 

Increase in size of uterine leromyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been nerther confirmed nor refuted Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea Changes in appetite. Cystitis-like syndrome Headache 

Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum Hemorrhagic eruption 

Vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: Serious iil effects have not been reported following acute 
ingestion of large doses of oral contraceptives by young children. Overdosage may cause nausea. and withdrawal bleeding 
may occur in females. ORTHO 
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Clinical and physiologic implications of increased 


fetal oxygen consumption 


RONALD H. W. LORIJN, M.D.* 
LAWRENCE D. LONGO, M.D. 
Loma Linda, California 


In an effort to determine if placental diffusion reserves exceed fetal oxygen requirements we 
artifically increased fetal O, consumption by infusirg norepinephrine (NE) or triiodothyronine (Ta) into 
24 chronically catheterized fetal lambs. After 50 minutes of NE infusion, fetal O; consumption rose 
25%; after 5 days of T, infusion, it increased 28%. In both instances there was a redistribution of 
crgan blood flows, but placental diffusing capacity and the fetal venous and arterial blood gas 
values remained essentially unchanged. We concluded that both NE and T, infusion can result in an 
increased rate of fetal metabolism with increased oxygen consumption and that the placental 
reserve for O, diffusion exceeds normal oxygen requirements. (AM. J. OBSTET. GYNECOL. 


136:451, 1980.) 


DURING FETAL DEVELOPMENT, oxygen continually 
diffuses through the placenta to meet the fetal needs. 
Thus, the rate of oxygen exchange increases during 
fetal growth. Although under normal circumstances 
the placenta has the capacity to meet fetal oxygen de- 
mands, it is unclear how much “reserve” or excess ca- 
pacity for diffusion exists. 

In an attempt to stress the placental diffusion "re- 
serves" and to determine whether more than normal 
amounts of oxygen can diffuse across the placenta, we 
artificially increased the rate of fetal oxygen consump- 
tion by infusing norepinephrine (NE) or triiodotay- 
ronine (T;) into the chronically catheterized fetal larnb. 
Additionally, the effects of these normones on fetal 
blood gas values, cardiac output, and blood flow to var- 


From the Division of Perinatal Biology, Departments of 
Physiology and Obstetrics and Gynecology, School of 
Medicine, Loma Linda University. 


Supported by United States Public Health Service Grant 
HD-03807 and a North Atlantic Treaty Organization 
grant awarded to R. H. W. L. from the Netherlands 
Organization for the Advancement of Pure Research 
(Z.W.O.). 


Presented at the Twenty-sixth Annual Meeting of the 
Society for Gynecologic Investigation, San M o 
California, March 21-24, 1979. 


Reprint requests: Dr. Lawrence D. Longo, Division of 
Perinatal Biology, School of Medicine, Loma Linda 
University, Loma Linda, California 92350. 


*Present address: Catholic University of Nijmegen, St. 
Radboudziekenhuis, Department of Obstetrics and 
Gynecology, Geert Grooteplein Zuid 14, 6500 HB 
Nijmegen, The Netherlands. 


0002-9378/80/040451--07$00.70/0 © 1980 The C. V. Mosby Co. 


ious organs were examined. This subject is of clinical 
and physiologic interest in understanding the problems 
involved during NE release during fetal hypoxia! *8 
and labor,” the events occurring during fetal thyrotox- 
icosis, !9: 19. 3. 43: 46 and the intrauterine treatment of 


hypothyroid fetuses with thyroid hormones.!^ 27. 4% 47 


Material and methods 


The principle of the method was to infuse NE or T; 
into the chronically catheterized fetal lamb. Effects of 
these hormones upon placental gas exchange and the 
cardiovascular system of the fetus were measured. 

Surgical procedure. T'wenty-four fetuses were stud- 
ied, 11 in the NE group and 13 in the T; group. Gesta- 
tional ages on the day of surgery ranged between 120 
and 135 days (term = 147 days). Forty-eight hours be- 
fore surgery, the ewes were denied food, and 12 hours 
prior to surgery they were denied water. The ewes 
were given a spinal anesthetic (2 ml of 0.2% tetracaine 
HCl in 696 dextrose and 0.2 ml of epinephrine 1/1,000) 
and 400.mg of sodium pentobarbital as a sedative. This 
was supplemented during surgery as required. 

A polyvinyl catheter was placed in a maternal pedal 
artery. The abdomen was opened through a midline 
incision, exposing the pregnant uterine horn; a poly- 
vinyl catheter was placed in the middle uterine vein. 
Through a hysterotomy incision catheters were placed 
in the brachial artery and cephalic vein of the fetal 


- forelimb, and the tips were passed into the brachio- 


cephalic artery and superior vena cava, respectively. In 
the fetal hindlimb, catheters were passed from a pedal - 
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Table I. Fetal blood gas values, umbilical blood flow, and fetal oxygen consumption 


before and during NE or T; infusion. 


pH (torr) 


. Pco, 

Umbilical vein. Umbilical artery | Umbilical vein | Umbilical artery 
Control 7.34 + 0.01* 7.32 + 0.01 43.8 x 1.7 47.112 
30 to 50 min. of NE infusion 7.35 + 0.01 7.32 +0.01 43.3 + 0.9 475+ 1.8 
4 to 5 days of T, ir fusion 7.34 + 0.01 7.32 + 0.01 40.4+ 1.8 47.6 + 0.8 





Means + standard errors of the means. 


artery and vein into the descending aorta and inferior 
vena cava. An amniotic fluid catheter was placed at the 
fetal cardiac level to measure the intra-amniotic pres- 
sure. Through a small hysterotomy incision, a silicone 
rubber catheter (1.5 mm outside diameter) was passed 
into a tributary of the umbilical vein. The catheter was 
then guided into a main umbilical vein. After closing 
the uterus and the. abdominal wall in layers, fetal 


catheters were led through a subcutaneous tunnel into 


a pouch attached to the ewe's flank. 

In the T4 group of fetuses, an osmotic minipump* 
filled with a soluticr. of T, in polyethylene glycol was 
inserted subcutaneously into the fetal axilla. The os- 
` motic minipump has a reservoir volume of 170 ul and 
delivers solutions continuously at an average rate of 
Iwl- hr^! for a period of up to 1 week without the 
need for external interference. In this study the T3 
infusion rate equaled 5.9 ug - hr7'. To initiate a high 
Ts concentration, which could then be maintained by 
the minipump's continuous infusion, a loading dose of 
300 ug of Ts was administered by slow infusion into the 
fetal inferior vena cava during the surgery. 

While the ewe and fetus recovered for 4 to 6 days, 
. catheters were kep: patent by flushing them daily with 
a heparin solution. In addition, we administered 
- 600,000 U of procaine penicillin G and streptomycin to 
the ewe and 55 mg of sodium ampicillin into the am- 
niotic fluid to minimize maternal and/or fetal infection. 


During the postoperative period in the T3 group, ma- . 


ternal and fetal blood was sampled daily to monitor the 
changes in hormone concentrations. 

-Experimental procedure— NE. During a control 
period of 30 to 60 minutes, the ewe stood in a metabo- 
lism cart. Arterial 5lood samples were collected for 
baseline maternal and fetal blood gas values and the 
concentrations of epinephrine, NE, and dopamine. 
The sampled fetal olood was replaced with maternal 


." blood. Pressures in the fetal descending aorta and ma- 


ternal pedal arterv as well as the maternal and fetal 


heart rates were recorded. In the middle of this control. 


*Alza Co., Palo Alto, California. 


period fetal cardiac output and distribution of blood 
flows were measured with two sets of radioactive la- 
beled microspheres. 

After the control period an infusion pump* was used 
to infuse NE into the fetal inferior vena caval catheter 
at constant rates which ranged from 1.6 to 8.4 ug of NE 
per minute (0.4 to 1.1 ug + min! - kg of fetal wt?) for 
20 to-50 minutes. This approximates the endogenous 
discharge rate from fetal adrenal glands during as- 
phyxia. For each experiment we prepared fresh NE 
solutions (3.2 ug of NE : ml! in 2.5% dextrose and 
0.45% NaCl) in order to minimize oxidation. At 5, 10, 
30, and 50 minutes fetal and maternal blood were 
sampled for respiratory gas levels and catecholamine 
concentrations. Two additional sets of microspheres 
were used to calculate cardiac output and blood flows 
15 minutes after the start of NE infusion. After com- 
pleting the NE infusion, we allowed the fetus to recover 
for I hour or more. _ 

Experimental procedure—T?. With the ewe stand- 
ing in the metabolism cart, the above-mentioned fetal 
and maternal cardiovascular variables were recorded. 
Blood was collected from the maternal artery and uter- 
ine vein (2 ml) and umbilical vein, and from the fetal 
descending aorta and inferior vena cava (2 ml) for de- 
termination of blood gases and the concentrations of 
the different hormones. The sampled fetal blood was 
replaced by maternal blood. To measure fetal cardiac 
output and distribution of blood flows associated with 
elevated T3 concentrations, we simultaneously injected 
sets of two different labeled microspheres. 

Blood flows and cardiac output. Microspheres 15 
(+ I) um in diameter and labeled with ®Sr, *8Sc, 5!Cr, or 
H!Cet were used to determine cardiac output and the 
distribution of blood flows.?? 55 The microspheres were 
prepared as previously outlined.t We injected them 
(with continuous mixing) over a 15-second period 


*Harvard Apparatus Co., Inc., Millis, Massachusetts. 
TMinnesota Mining and Mfg. Co., St. Paul, Minnesota. 


fLorijn,:R. H. W., and Longo, L. D.: Submitted for pub- 
lication. 
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Number 4 
. Po, O, content 
(torr) (ml - à 3) - I0? . 
Qumb i Ô, 
Umbilical vein Umbilical artery Umbilical vein Umbilical artery (ml + min? + kg) (ml - min?! - kg) 

33.4 + 1.5 941 14. — 10.0 + 0.6 5.4 + 1.0 177 + 13 82 + 1.1 

32.9 + 1.8 21.3 + 1.5 9.6 + 0.5 5.1 + 0.7 226 + 18° 10.2. € 1.3 

397 22.1 29.0 + 0.9 10.0 + 0.9 5.4 x 0.5 23] + 14 10.5 + 0.5 


while blood was simultaneously withdrawn from the 
fetal ascending and descending aorta over a period of 
1.25 minutes at a rate of 4.8 ml * min^'. After injecting 
the microspheres; we rapidly flushed the catheters with 
3 ml of heparnized maternal blood and 3 ml of hepar- 
inized physiologic saline solution. 

Blood flow was calculated to the various fetal organs 
as flow per kilogram of fetal weight, as flow per 100 gm 
organ weight, as percent of cardiac output, and as rela- 
tive ow.” Relative flow represents the fraction of car- 
diac output to an organ normalized to the fraction of 
total body weight represented by that organ. This 
quantity is dimensionless and tends to eliminate scatter 
due to weight and cardiac output variations, providing 
a normalized index of distribution. 

Placental carbon monoxide-diffusing capacity. Fol- 
lowing the injection of the microspheres, and after a 


period of 1 hour or more to allow the animal to return . 


to control conditions, placental diffusing capacity for 
carbon monoxide (Dp) was measured both during a 
control period (in the NE group) and during the infu- 
sion of NE or T,.7® 3! l 

At the end of each experiment, the ewe and fetus 
were killed by injecting 14 ml of T-61.* We towel dr-ed 
the fetus and carefully dissected the fetal organs (brain, 
heart, lung, liver, gastrointestinal tract, kidneys, adre- 
nals, thyroid gland, and spleen), the placental cotvle- 
dons, and the amniotic membranes. Each organ was 
weighed, ashed at 325° C for 72 hours, prepared 
for radioactive counting,” and counted in a gamma 
counter (Packard auto spectrometer). We used these 
data to calculate the quantity of microspheres per or- 
gan, which was then expressed as blood flow to that 
organ. Cardiac output was calculated as the sum of all 
organ blood flows. 


Results 


Fetal oxygen consumption. Fetal oxygen consump- 


tion (calculated from the product of the oxygen con- 
tent difference between umbilical artery and vein) and 


*National Laboratories Co., Somerville, New Jersey. 


the umbilical blood.flow increased 25% to 10.2 (+1.2 


- [SEM]) from 8:2 (+1.1) ml - min^!: kg^! in the NE 


group (P « 0.05, paired t test), and 2896 to 10.5 (+0.5) 
ml: min^! : kg^! (P < 0.05, unpaired t test) in the T; 
group. Fetal blood gases in both the NE and T; groups 
remained unchanged during the hormone infusions 
(Table I). 

Catecholamine and thyroid hormone concentra- 
tions. During the NE infusion fetal NE concentration 
increased 613% from a control value of 631 (+91) to a 
plateau of about 4,500 (+800) pg - mI"! (P < 0.001; 
Fig. 1). Fetal epinephrine concentration remained es- 
sentially constant, while the dopamine concentration 
decreased significantly (Fig. I). Fig. 2 shows the 
changes in fetal T3, thyroxine (T4), and reverse T; (rT;) 
concentrations over the course of the 5 days postop- 
eratively. Fetal serum T; concentrations increased ten- 
fold from a control value of 18.4 (=0.4) to a plateau of 
about 200 ng: dl. This was accompanied by a de- 
crease in T, concentration from a normal value of 10.1 
(+0.5) to 3.9 (+ 1.0) ug * dl! by the fifth postoperative 
day. Reverse T; concentration decreased from 524 
(+22.5) to 90.0 (51.4) ng - div! by the fifth day. 

Cardiovascular response. 

Maternal. No significant changes in maternal heart 
rate or blood pressure were detected during any of the 
infusions of NE or T; into the fetus. 

‘Fetal NE group. During the first 15 minutes of nor- 
epinephrine infusion the following changes were ob- 


. served: (1) After the first 5 minutes, the fetal mean 


blood pressure rose 18 (+4) mm Hg or 29% from 45 to 
58 mm Hg (p « 0.02). (2) After 10 minutes of infusion, 
blood pressure decreased slightly, remaining at 11 (+4) 
mm Hg above control values. (3) By 15 minutes, mean 
blood pressure, although still 24% higher than the con- 
trol value, was not statistically different from the con- 
trol value. (4) After the first 5 minutes, fetal heart rate 
decreased 29 (+9) beats - min™', or 16% (p < 0.02). 
Thereafter, the alteration in fetal heart rate was statis- 
tically insignificant. 

In seven fetuses, the cardiac output remained essen- 


. tially constant at its control value of up to 538 (+23) 
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Fig. 1. Fetal plasma catecholamine concentrations during fetal 
NE infusion. 


m]: min"! : kg. However, NE infusion resulted in a 


redistribution of organ blood flows. Coronary blood 
flow increased 40% (p< 0.05), pulmonary flow in- 
creased 160% (p < €C.005), and umbilical blood flow in- 
creased 27% (p « 0.05). Total blood How to the upper 
and lower body and gastrointestinal tract decreased 
25%, 30%, and 34%, respectively. Although statistically 
insignificant at the p < 0.05 level, this may indicate a 
compensatory decrease in blood flow to nonvital 
tissues. 

Fetal T4 group. Because T, was introduced into the 
fetus before we measured any cardiovascular parame- 
ters, we could not use the same group as its own con- 
trol. For this reason, all necessary data were accumu- 
lated from 23 sheep previously used Tor other chronic 
experiments in our laboratory. After 4 to 5 days of T; 
infusion, fetal heart rate increased 29% from a control 
value of 163 (+5) to 210 (+7) beats : min^!, and fetal 
cardiac output increased 22% to 678 (+33) from a con- 
trol value of 554 (£16) ml : min? - kg^!'. Umbilical 
blood flow also increased 3596, and pulmonary flow 
increased 9096. By contrast, blood flow to the thyroid 
gland decreased 52%. 

Placental diffusing capacity. In five NE animals, the 
mean Dg, during the control period equaled 0.49 
(+£0.05) ml - min“: torr^! * kg fetal weight^!. During 
the NE infusion, the De increased insignificantly to 0.59 
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Fig. 2. Fetal serum thyroid hormone concentrations during 
fetal T; infusion. 


(+0.13) ml - min™' * torr^! - kg^'. A paired t test on all 
data failed to demonstrate a significant change in dif- 
fusing capacity. 

In five T; animals placental CO-diffusing capacity 
equaled 0.53 (+0.02) ml - min! > torr ! : kg |, essen- 
tially the same value reported for normal sheep 
fetuses.?* *0 


Comment 


Previous estimates of fetal oxygen consumption. 
During the past four decades, several different tech- 
niques and species have been used to measure fetal 
oxygen consumption (Table II). Following the first re- 
ports by Barcroft and co-workers,?^? the values òf fetal 
oxygen consumption measured in acutely anesthetized 
and operated animals averaged 4 ml: min“ - kg of 
fetal wt^', With the introduction of the chronically 
catheterized sheep preparation by Meschia and col- 
leagues, 7? the reported values for fetal oxygen con- 
sumption increased sharply, plateauing at the present 
figure of about 8 ml: min?! : kg^! (Fig. 3). 

Physiologic implications. In an attempt to increase 
fetal oxygen consumption and to determine the 
change, if any, in oxygen transfer across the placenta, 
NE and T; were administered to the fetus. An attempt 
was made to alter placental oxygen transfer from being 
limited by blood flow, as is normal, to being limited by 
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Table II. Measurement of fetal oxygen consumption 










Species 





Gestational 


age* 


Acvtelchronic | blood flowt 
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Umbilical 


Oxygen 
consumption T 


Uterus 
and contents | Fetus 





Author 





Goat l Cardiometer Acute 150 2.5 Barcroft et al., 1934 
Sheep l Ligation umbilical cord Acute 110 4.3 Barcroft et al., 1939 
Sheep l Assumption: umbilical blood Acute 151 7.7 Barcroft and Elsden, 
flow = 15 cardiac output ; 1946 
Human l Nitrous oxide Acute | 50 Romney et al., 1955 
Sheep 0.5-0.6 Venous occlusion Acute 129 4.0 Acheson et al., 1957 
0.8-0.9 — Plethysmograph and flow Acute 92 3.7 
] meter Acute 76 3.8 
Human 0.2-0.7 Electromagnetic flow meter Acute 110 4.0  Assali et aL, 1960 
Goat 0.5-0.9 Acute l 10.1 Huckabee, et al., 1961 
Sheep 0.5-0.6 Occlusion Acute 217 5.4 Dawes and Mott, 1964 
1l Umbilical cord Acute 170 4,6 
Sheep 0.5-0.9 — Antipyrine Chronic 199 6.9  Meschia et al., 1965 
Sheep and 0.7-0.9 — Antipyrine Chronic 233 7.1  Meschia et al., 1966 
oat 
vate 0.9 Triated H,O/antipyrine Acute 115 5.4 Parer and Behrman, ` 
l 1967 
Monkey 0.9 . Antipyrine Acute 7.0 Parer et al., 1968 
Sheep 0.6-1 Antipyrine Chronic 154 5.7 Battaglia et al., 1968 
Sheep 0.6-1 Antipyrine Acute 231 8.4 Crenshaw et al., 1968 
0.7-1 Antipyrine Chronic 302 8.5 
Sheep l Electromagnetic flow meter Acute 169 4.5 Kirschbaum et al., 1969 
Goat «0.4 . Antipyrine Acute 4.5 Cotter et al., 1969 
0.4 Antipyrine Acute 8.1 ) 
Monkey l Antipyrine Acute 212 7.7 Behrman et al., 1969 
Guinea pig l Occlusion uterine vessels and Acute 9 Moll et al., 1970 
maternal O, consumption 
Sheep l Occlusion uterine’ vessels and Acute . 94 Clapp et al., 1971 
maternal O; consumption l 
Guinea pig ] Occlusion uterine vessels and Acute : 8.0 Künzel and Moll, 1972 
maternal O; consumption 
Sheep I (A-V) o, X uterine blood low „Chronic — - 9.2 Clapp et al., 1972 
Sheep 0.8-0.9 . Antipyrine Chronic 175 6.0 James et al., 1972 
Sheep . «0.4 . Antpyrine Chronic 5.4 Huckabee et al., 1972 
Sheep 0.6 10.4 
Sheep 0.8-0.9 Electromagnetic flow meter . Chronic - — 217 7.9  Parer, 1978 
Sheep 0.8-0.9 | Microspheres Chronic 177 ae 8.2  Lorijn and Longo, 


present report 


*Gestational age is expressed as a fraction of total gestation. 
fExpressed in ml : min! : kg of fetal wt". 


diffusion?* ?! to explore whether the placenta possesses 
a "reserve" respiratory function. This is somewhat 
analogous to the adult exercising at a high altitude 


where the pulmonary oxygen exchange becomes . 


limited by diffusion rather than blood flow. Our results 
indicate that fetal oxygen consumption increased 25% 
to 30% in response to NE or Ts. 

‘A mathematical model? was used to explore the 
physiologic effects of the increased rates of fetal oxy- 
gen consumption and umbilical blood flow observed in 
these Studies on placental O, exchange. Using our val- 
ues for placental oxygen flux, umbilical blood flows, 
and maternal and fetal arterial blood gases, we calcu- 
lated the extent of equilibration of oxygen tensions in 
maternal and fetal blood during the course of a transit 


in placental exchange vessels. These calculations pre- 
dicted that maternal and fetal end-capillary oxygen 


.tensions equilibrated at about 34 torr and the mean 


maternal-to-fetal oxygen tension difference equaled 8 


torr, essentially the same as under normal control 


conditions.” That this occurred despite a 25% increase 
in transplacental O; flux and a 20% decrease in capil- 
lary transit time (to 1.3 from 1.7 seconds, assuming no 
change in capillary volume) suggests that at this level of 
increased oxygen consumption in the healthy fetal- 
placental unit, the placental reserve for oxygen diffu- 
sion exceeded the oxygen requirements. This does not 
determine the extent to which fetal oxygen consump- 
tion would have to increase before the placental reserve 
is exceeded. We have calculated that oxygen consump- 
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Fig. 3. Values of fetal oxygen consumption reported during the past several decades. Triangles (á) 
indica-e sheep and goat values; open circles (o), human values; closed ee (e), monkey values; and 


squares. (m) guinea pig data. 


tion probably mus: increase 80% tc 100% before bla- 
cental reserves would be exceeded, but this must be 
tested experimentally. 

Clinical implications. During fetal hypoxia or as- 
phyxia a particularly paradoxical situation could arise 
where oxygen consumption is actually increased. This 


' ; : results when NE release!” ?? ?? stimulates metabolism, 


resulting in a higher demand for oxygen, thus ag- 
gravating the hypexic state and stressing placental 
oxygen transfer. Even during labor, catecholamine re- 
lease? could increase the rate of fetal oxygen con- 
sumption, stressing the placenta's capability for oxygen 
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Human chorionic gonadotropin (hCG) was administered-to pseudopregnant rats with 4-day-old 
corpora lutea and to normal women on days 16 :o 18 following onset of menses. In the rat serum 
progesterone levels fell by 90% within 8 hours as did unoccupied luteal luteinizing hormone (LH) 
receptors following treatment with hCG (100 IU). Total receptor number for LH, however, remained 
unchanged until after 12 hours. In the woman 20,000 or 40,000 IU of hCG given on day 16 and.day 
18 of the cycle did not reduce serum progesterone or serum estradiol levels although the serum 
hCG level was similar to that achieved in the rat. In fact, serum progesterone levels rose and the , 
cycle length was extended by hCG treatment in the human. Conversely, treatment of the woman 
with gonadctropin-releasing hormone (GnRH, 500 ug on day 16 and on day 13) caused an initial 
rapid rise, then a fall in serum progesterone levels and the cycle length was shortened. It was 
concluded that the human.corpus luteum may be resistant to desensitization by hCG but possibly 
not to LH. Fowever, the possibility cannot be excluded that GnRH may compromise lutea! function 
through mechanisms independent of effects on pituitary gonadotropin secretion or action. (AM. J. 


. OBSTET. GYNECOL. 136:458, 1£80.) 


. One Focus of endocrine research in the past few years 
has been the changes seen in hormone responsiveness 
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produced by the same (homologous) or different 
(heterologous) hormones. In laboratory animals, ovar- 
ian gonadotropin receptor-binding activity has been 
shown to be under endocrine regulation. In particular, 


rat luteal luteinizing hormone (LH) receptor-binding 


activity may be increased or maintained by prolactin’ ? 
and reduced by prostaglandin F5,? and gonadotropin- 


- releasing hormone (GnRH).* Also, rat luteal LH recep- 


tor content has been shown to be reduced by LH and 
by hCG.5 This response, often referred to as homolo- 
gous densensitization or "down regulation," occurs 
within a few hours; it is associated with a decrease in 
function of the corpus luteum and a pharmacologic 


dose of hormone is required for effect.’ 


Little information is available with respect to possible 
homologous or heterologous LH receptor desensitiza-- 
tion in the human corpus luteum. LH receptor- 
binding activity has been examined and apparent loss : 
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of LH receptors has been associated with loss of lutea 
function at or near menses.? The present studies were, 

therefore, conducted to ascertain if the human corpus 
luteum of the menstrual cycle may be subject to in- 
duced desensitization with hCG. The dose of hCG used 
in the human’ studies was obtained from rat studies 
since the affinity of the LH receptor in each species is 
similar. In addition, the effect of GnRH on luteal func- 
tion in the normally cycling woman was conducted for 
comparison with the stüdies on hCG to examine possi- 
ble differences between LH and hCG on desensitiza- 
tion of the human corpus luteum. 


Materiai and methods 


Animal studies. Ovulation and luteinization was 
synchronized in immature, 28-day-old female rats 
(Charles River, CD strain) by treatment with pregnant 
mare serum gonadotropin (50 IU subcutaneously) fol- 


lowed 65 hours later with hCG (25 IU subcutaneously). 


Four days after ovulation the animals were treated with 
hCG or saline. 


The effect of hCG on luteal LH receptors and on. 


luteal function was assessed at various intervals of time 
following treatment in vivo. Serum levels of hCG, pro- 
gesterone and 20a-dihydroprogesterone, and estrogen 
were measured by radioimmunoassay’ after the ani- 
mals were killed. Luteinized ovarian tissue was re- 
moved at autopsy, trimmed, and weighed and the 
plasma. membrane fraction was isolated as described 
earlier.5 These luteal membranes were used to measure 
unoccupied LH receptors by Scatchard analysis.? An 
estimate of the level of occupied LH receptors was ok- 
tained by removal of receptor-bound hormone by mild 
heat treatment? and quantitation of hormone by radic- 
immunoassay.’ Total LH receptors were determined 
from the sum of occupied and free receptors. 
Clinical studies. hCG (A.P.L., Ayerst) or GnRH 
(Factrel, Ayerst) was administered intramuscularly to 
groups of normally cycling women of known menstrual 
cycle length. Six individuals were given 20,000 IU cf 
hCG, five individuals were given 40,000 IU of hCG, 
arid three women received 500 ug GnRH: The ex- 
perimental protocol is summarized in Fig, 1. The first 


injection was given on day 16 of the cycle (computed ` 
from the day of initiation of the previous menses) and a: 


second injection of the identical hormone and concen- 
trátion was given on day 18 of the treatment cycle. 
Blood samples were collected immediately before and 
about 4 hours after the first injection on day 16, and 
individual samples were collected daily through day 20. 
The blood sample on day 18 was taken immediateiy 
prior to the second hormone treatmerit. In the hCG- 
treated groups the serum was assayed for hCG, es- 
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Hormone Treatment l 


| DAY 16 | | DAY 16 | DAY 17 DAY is DAY: i9 DAY 20 
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Blood Samples 














Treatment A =.20,000 IU hCG (N=6) 


Treatment B. = 40,000 IUhCG (N=5) 


Fig. 1. Protocol for studies of the effect of hCG and GnRH 
treatment on luteal functicn during the normal menstrual 
cycle. Three treatment groups were studied: 20,000 IU of 
hCG (N= 5), 40,000 IU of hCG (N = 5), and 500 ug of 
GnRH (N = 3). Each group of individuals received hormone 
treatment on day 16 and on day 18. 


Table I. Time course of effect of hCG (100 IU) on 
serum 20a-dihydroprogesterone and estradiol in the 
rat (mean. + SEM) 








20a-Dihydropro- X. Estradiol 
Time (hr) N . gesterone (ng/ml) (pg/ml). 


0 5 508 + 77 38 + 4 

2 5 450 + 63 38 +2 

4 5 508 + 33 87+ 1 

8 5 355 + 70 35 +9 
12 5 353 + 40 87 +] 
94 - 5 ` 410 + 87 4757 
48. 5. 457 + 59 64 + 3* 

*p « 0.05. 


tradiol; and progesterone and in the GnRH-treated 
group the serum was assayed for LH, follicle-stim- 


. ulating hormone (FSH), estradiol, and progesterone. 


All determinations were performed by radioimmuno- 
assay.’ 


Results : | 
Animal studies. In the rat studies hCG (100 IU sub- 


,cutaneously) was administered to animals with 4- 


day-old corpora lutea. In Fig. 2 serum levels of hCG 
and progesterone are shown 2, 4, 8, 12, 24, and 48 
hours after hCG treatment. Serum hCG levels rose in a 
linear manner, up to 8 hours following treatment, to a 
level of 1,100 mIU/ml with a maximum level of about 
1,200 mIU/ml seen 12 hours after treatment. The level 
of hCG gradually fell to 400 mIU/ml at 24 hours and 
was barely detectable at 48 hours. Serum progesterone 
levels remained unchanged. for 4 hours after treat- 
ment; however, by 8 hours a marked decrease of 82% 
(p < 0.001) in the lével of serum progesterone was 
seen. A further decrease was seen at 12 hoürs to 89% of 
initial levels of serum progesterone. The level of pro- 


460 Caldwell et a’. 


800 


600 
^ "Serum hCG 
Po WX 


400 


SERUM PROGESTERONE (ng/ml) 


200 





February 15, 1980 
Am. J. Obstet. Gynecol. 


o 
e 
Ö 

hCG (MIU/ml) 


, Time (hr) Following hCG fn Vivo (10010; S.C.) 


Fig. 2. Serum progesterone and serum hCG levels in the pseudopregnant rat following hCG treat- 


menz (mean + SEM; N = 5 per group). 
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Fig. 3. Luteal LH receptor levels in the pseudopregnant rat following hCG treatment (mean + SEM). 


gesterone remained low throughout the remaining 
time of this study. | | 

In other experiments a dose-response study with 
hCG on serum progesterone in the rat was done. Doses 
of 2; 10, and 100 IU of hCG were administered sub- 
cutaneously in identically treated animals (N = 5 per 
group) and the level of serum progesterone was mea- 
sured 24 hours later. No significant effect of hCG on 
serum progesterone was seen at the 2 and 10 IU doses 
of hCG but a higkly significant (p < 0.01) decrease in 
serum progesterone of 50% was seen with the 106 IU 
dose. 
The effect of hCG ón serum 20a-dihydroproges- 
terone and estradiol is shown in Table I. Little measur- 


able change in 20a-dihydroprogesterone levels was 
seen following hCG treatment although a modest but 
not statistically significant decrease was seen at the 
8-hour and 12-hour periods. Estradiol levels were un- 
changed until.24 hours after hCG treatment but then 
rose almost twofold (p « 0.05). This rise in estradiol 
coincided with. a small rise in serum progesterone be- 
tween 24 and 48 hours after hCG treatment and with a 
small increase in LH receptor—binding activity. , 

Fig. 3 shows that treatment of the rat with hCG pro- 
duced a near linear loss in unoccupied (free) LH recep- 
tors in luteal tissue within 8 hours with a decrease of 
more than 90% (p « 0.001). Before treatment more 
than 95% of the total LH receptors were unoccupied. 
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The level of free LH receptors remained low and at the 
limit of detection throughout the remainder of the 
study. The number of total receptors for LH in luteal 
tissue, however, was unchanged until 12 hours after 
treatment with hCG. Within this 12-hour interval the 
number of total receptors appeared to increase but this 
change was not statistically significant. By 24 hours 
after hCG treatment, however, a marked and sig- 
nificant decrease of 80% (p « 0.01) in total receptors 
for LH occurred and a further decrease at 48 hours 
was seen such that almost all measurable LH recep- 
tor-binding activity was lost. It was of interest to ob- 
serve that serum progesterone was reduced at least 4 
hours before any measurable change in total receptors 
for LH occurred. On the other hand, serum progeste- 
rone levels closely paralleled the change in unoccupied 
receptors. These data indicate that receptor function 
was lost before a loss of receptor number occurred. 

Clinical studies. Since luteal LH receptor affinity in 
the human and rat are similar, two doses of hCG were 
selected to approximate serum levels of hCG observed 
in the animal studies. Because of the similarity of binc- 
ing characteristics of the LH receptor in the two species 
this level of hCG would probably saturate the LH re- 
ceptors in the human corpus luteum. The levels cf 
hCG observed in serum of normally cycling women 
after treatment with 20,000 and 40,000 IU of hCG are 
shown in Fig. 4. Maximum hCG levels of about 1,100 
mIU/ml occurred within 24 hours of the 40,000 IU 
dose. At 48 hours both dose regimens produced similzr 
levels of hCG of about 1,000 mIU/ml. 

In contrast to the rapid decrease seen in the rat stud- 
ies, the level of serum progesterone rose slightly (to a 
nonsignificant level) within the first 24 hours after hCG 
treatment (Fig. 5). Moreover, throughout the next 3 
days, an almost linear increase in serum progesterore 
occurred which reached levels of about 65 ng/ml, a 
level almost double that seen on day 17 and higher 
than levels normally seen in the luteal phase of tke 
menstrual cycle. Estradiol levels were unchanged at 
about 150 pg/ml within the next 48 hours. No differ- 
ence was seen in either serum progesterone or estradiol 
levels between the hCG treatment regimens and thus 
the data were pooled. A significant increase in the 
length of the menstrual cycle of about 3 to 4 days oz- 
curred with hCG treatment, an observation which indi- 
cates that the corpus luteum functional life span was 
extended with hCG. 

- In a parallel study, GnRH (500 ug) was administered 
under an identical treatment regimen (Fig. 6). On day 
16 of the cycle GnRH elevated FSH levels from about 
10 to 40 mIU/ml within 4 hours and increased LH 
levels in serum from 40 to about 60 mIU/ml. Within 24 
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Fig. 4. Serum hCG levels in the normal woman following 
treatment with hCG (mean + SEM). 


hours FSH and LH levels were reduced to 20 and 28 
mIU/ml, respectively. FSH remained at this level 
throughout the duration of the study and LH de- 
creased further to about 15 mIU/ml. The second 
treatment with GnRH on day 18 produced no measur- 
able change in gonadotropins in blood sampled 24 
hours after GnRH treatment. 

In Fig. 7, serum estradiol and progesterone levels are 
shown after GnRH treatment. Following an initial (not 
statistically significant) increase in estrogen and proges- 
terone levels within 4 hours of GnRH treatment on day 
16, the level of both steroids fell during the next 4 days. 
Progesterone decreased to a mean level of 12 ng/ml on 
day 19 from a level of about 23 ng/ml on day 16. For 
comparative purposes the level of progesterone in 
serum from individuals treated with hCG is shown in 
the broken line in Fig. 7. The mean length of the men- 
strual cycle following GnRH treatment was reduced by 
about 3 days. 


Comment 


The functional activity of the rat corpus luteum was 
clearly compromised by treatment of the animal with a 
large dose of hCG as shown by the severe drop in the 
level of serum progesterone within 8 hours of treat- 


. ment. Receptors for LH in luteal membranes from 


such animals were reduced to an equivalent extent but 
this response followed by several hours the decrease in 
serum progesterone. Thus it was not loss of LH recep- 
tors per se but rather a loss in the functional activity of 


_ the LH receptor that was associated with loss of luteal 


function. On the other hand, the decrease in free LH 


‘receptors in luteal tissue more closely paralleled the 


time course for change in the level of progesterone. 
This response is not unique for hCG since a similar 
response occurs following treatment with LH (data not 
shown). This response, referred to as “homologous de- 


- 
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Fig. 5. Serum progesterone and estradiol levels in the normal woman following treatment with hCG — 
(mean + SEM). Each point represents the group mean for both hCG treatment regimens (N = 11). 







60 
: Serum LH 

E 40 y l 
23 
E N 
E T 
x / T 
= / \ 
m 20 / X 
ui 
o 


— 


p FSH \ 


60 
Cycle Length - 24 days E 
40 5 
E 
Ir 
o 
iL 
20 5 
a 
m 
o 


` — 
— — 
4 





GnRH (5001.9) 


GnRH (500g) 


Fig. 6. Serum LH and FSH levels in normal women following GnRH treatment (mean + SEM). 


* 


sensitization," appear to be a common phenomenon 
seen with many hormones.? 


Since progesterone synthesis and secretion are known | 


to be under. the control of LH it is not surprising that 
interruption in the expression of LH leads to impair- 
ment of luteal function. For example, the luteolytic 
agent prostaglandin F5, also produces a loss of LH re- 


ceptors in several hours, but within minutes functional 


activity of the LH receptor is lost and this response is 
associated with an inability of the occupied receptcr to 
elevate cyclic adenosine monophosphate.? It appears 
that a similar effect may have occurred following a 
. pharmacologic dose of hCG in the present study. Pres- 
'ent evidence indicates, however, that homologous de- 


sensitization probably plays no physiologic role in cor- 
pus luteum regression since LH levels are not elevated 
prior to, or at, the time of luteolysis. Heterologous de- 
sensitization with prostaglandin Fo. appears, at least in 
animals, to be the more likely candidate for this process 
of luteolysis. mE 

Desensitization of luteal LH receptors has also been 
shown in the rat following treatment with GnRH.? Pre- 
sumably the basis for this response is elevation of en- 
dogenous LH, resulting in subsequent desensitization; 
however, a direct action of GnRH on the corpus 
luteum cannot be excluded. 

In the human, there is no clear evidence for homol- 
ogous desensitization in the corpus luteum, and hCG 
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Fig. 7. Serum progesterone and estradiol levels in normal women following GnRH treatment 
(mean + SEM). The broken line represents serum progesterone levels in women who received hCG 


(see Fig. 5). 


during the first few weeks of gestation, when the cor- 
pus luteum is indispensable, may reach values as high 
as 10,000 mIU/ml.'? Progesterone levels are elevated in 
early pregnancy over those seen during the luteal 
phase of the menstrual cycle and, rather than luteal 
regression, rescue of the corpus luteum occurs. The 
affinity and number of LH receptors in the human 
luteal cell.do not differ appreciably from those of the 
rat (data not shown). The present data show that at 
about 1,000 mIU/ml of hCG in serum almost all of the 
rat luteal LH receptors were occupied. In the human 
study similar levels of hCG in serum were achieved and 
indeed sustained for several days, yet luteal function 
was not compromised. In fact luteal function was in- 
creased based upon elevation of serum progesterone 
levels and extension of the cycle length. It appears that 
the human luteal LH receptor may be refractory to 
homologous desensitization with hCG, or the LH re- 
ceptor in the human luteal call may contain compen- 


satory mechanisms to overcome desensitization by 
hCG. | 
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Hemodynamic observations in severe pre-eclampsia 


with a flow-directed pulmonary artery catheter 
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. Ten patients with severe pre-eclampsia were studied throughout | labor and delivery and düring the 


early puerperium with a flow-directed pulmonary arery catheter. Cardiac output was higher than 
previously described in normal patients. Pulmonary. artery pressures were not significantly altered’ 
from the normal pregnant values. The usual increase ih cardiac output occurring in the early 
puerperium was not Observed in the patients with severe pre- eclampsia. Central venous pressure 
and pulmonary artery wedge pressure did not cortelate.in three of the nine patients studied. Left 
ventricular stroke work index was elevated in the patients with severe pre-eclampsia, suggesting a 
hyperdynamic state. The pulmonary artery catheter provided’ important new information in patients 


with severe pre-eclampsia’ and may be a useful clinical adjunct in patients with hemorrhage or 
oliguria and in patients needing a mene or general anesthetic. (AM. J. OBsTET. GYNECOL. 


136:465, 1980.) 


THERE ARE FEW REPORTS identifying the cardio- 
pulnionary hemodynamic characteristics of patient 
with severe pre-eclampsia. Basic questions regarding 


cardiac output, pulmonary vascular resistance, and the . 


relationship, if any, between the filling pressures of the 
right heart and the left heart remain the subject of 
controversy.'~* The purpose of this study was to pro- 
vide basic information about the cardiopulmonary he- 
modynamics in patients with severe pre-eclampsia, 
managed in a standardized fashion, during labor and 
the early puerperium. 


Material and methods 


Ten patients who satisfied at least one American Col- 
lege of Obstetrics and Gynecology criterion for severe 
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pre-eclampsia were chosen for study.! Maternal vital 
siatistics are illustrated in Tables IA and IB. Study de- 
sign and informed consent forms had been previoiisly 
approved .by the University of Southern California 
Human Subjects Committee. All patients were in éarly 
labor (defined as cervical dilatation of <4 cm) and 
were studied in the supine position with a wedge under 
the right hip to provide uterine displacement from the 
vena cava and aorta. After informed consent was ob- 
tained a triple-lumen, flow-directed pulmonary cathe- 
ter was inserted percutaneously through the median 
basilic vein arid guided through the right atrium and 
right ventricle and into the pulmonáry artery. Position 
was documented by pressure wave forms and position 
in the pulnionary artery was confirmed by a single 
chest x-ray film. The zero reference point for the pres- 
sure transducer was at the midaxillary line at the fourth 
intercostal space. The pressure transducer was stan- 
dardized against a mercury manometer to ensure accu- 
racy. Cardiac output determinations were made by 
thermodilution with a 10 ml injectant of 5% dextrose ih 
water at 0* C. Thermodilution curves were recorded on 
paper and abnormal curves were rejected from data 
calculations. Cardiac output was calculated by an elec- 
tronic cardiac output computer. All cardiac output 
measurements reported in this study were done be- 
tween uterine contractions. Peripheral blood pressures 
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Table IA. Individual! maternal obstetric paraméters 
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l ] 2,105 7/8 Cesarean 
2 3 l Q 33 1,480 7/8 Vaginal 
3 17 l 0 32 1,580 | 8/8 Vaginal 
4 15 l 0 ` 42 3,090 9/10 Vaginal 
5 36 5 4 29 1,160 6/9 ' Cesarean 
6 15 ] 0 36 3,080 : 9/9 Vaginal 
7 18 1 0 32 1,40  . 0/0 Vaginal 
8 20 1 0 39 2,064 9/9 Cesarean 
9 33 2 l 38 2,980 6/9 Vaginal 
10 17 I 0 35 . 2,300 .. 8/8 Cesarean 





Table IB. Individual maternal cardiovascular 
parameters 





i 111 78 14/3 3 
2 114 re 9.5 18/5 3 
3 117 4+ 8.6 30/10 8 
4 133 3+ 7.3 95/7 6 
5 153 4+ 6.8 20/5 3 
6 111 34- 7.0 29/10 9 
7 139 34- 5.7 15/5 5 
8 127 . 3+ 7.1 24/8 8 
9 100 3+ 6.5 15/6 4 
10 122 4+ 7.8 20/6 6 


Table II. Hemodynamics in severe pre-eclampsia: 
Comparison with normotensive patients in early labor 


CO T 
(Límm) | HR | SV (ml) 


Severe pre-eclampsia—early labor 7.4 91 83 
(Mean and SE) i (0.32) (4.97 (5.1) 
Normotensive*—early labor 5.5- 83 69 


(Mean and SE) (0.54) (5.4) (7.3) 


were recorded by sshygmomanometer in the arm op- 
posite the. pulmonary artery catheter. The pressure 
used for diastolic blood pressure was the fifth Korot- 
koff sound. All patients were receiving a constant infu- 
sion of magnesium sulfate at 1.5 gm/hr. No patients 
. had received cardioactive medications within 6 hours 
of the initial hemodynamic determinations. All patients 
were treated with crystalloid intravenous solutions (5% 
dextrose in Ringer's lactate) at an infusion rate of 75 to 
100 ml/hr, for at least 6 hours prior to the determina- 
tions and throughout labor and the early puerperium 
(defined as 1 to 2 hcurs after delivery). Urine outputs 
were maintained between 20 and 50 ml/hr without the 
use of diuretics. For vaginal delivery, only a narcotic 
analgesic (alphaprccine hydrochloride) and a puden- 
dal anesthetic (lidocaine) were used for labor and de- 


" livery. Balanced general anesthesia (thiopental, suc- : 


cinylcholine, and nitrous oxide was used for cesarean 
section. Formulas used for the hemodynamic ecu: 
tions were as follows: 


cardiac output (CO) 
body surface area (BSAI* 
CO 
heart rate (HR) 
Mean arterial pressure (MAP) = 


systolic pressure + 2 x diastolic pressure 
> 8 


Cardiac index (CI) = 


Stroke volume (SV) = 


Systemic vascular resistance (SVR) = 


(MAP — central venous ressures [CVP]) x 79.9 
CO 
Total pulmonary resistance (TPR) — 


(mean pulmonary artery pressure [MPAP]) x 79.9 
CO 


. Pulmonary vascular resistance (PVR) = 


(MPAP — pulmona-y artery wedge p ressure [PAW]) x 79.9 
.CO 


Left ventricular strcke work index (LVSWI) = l 
stroke volume index (SVI) x (MAP — PAW) X 0.0136. 
Right ventricular stroke work index (RVSWI) = 
SVA x (MPAP — CVP) x 0.0136; 


Analysis of data was by paired rank-sum test. 


Results 


Six patients had a spontaneous vaginal delivery and 
four were delivered by cesarean section. There were no 
pulmonary artery catheter—related complications. 

Table II illustrates the mean values of three hemo- 
dynamic variables (CO, HR, and SV) of the 10 patients 
with severe pre-eclampsia. These values are most ap- 
propriately compared with previously described nor- 
mal third-trimester patients, studied during early labor 
in the same position and with similar analgesia. There 
appears to be an elevation in the CO in patients with 
severe pre-eclampsia. This elevation appears to be sec- 


*BSA was calculated from Dubois” body surface area chart. 


^ * 
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Table III. Hemodynamics in severe pre- cramps: Comparison with third- trimester pregnant patients 
during exercise 





Severe pre-eclampsia—early labor 


(mean and SE) | (0. 9n (0. 63) 
Normotensive’—exercising 7 
(mean and SE) NO 48) (0.56) 


ondary to an increase in both HR and SV. In the study 
of Ueland and Hansen! no mention was made regard- 
ing the use of a hip wedge. However, in our patients we 
could find no consistent relationship between CO and 
patient's position with reference to the use or omission 
of a hip wedge in the supine position. 

. Table III illustrates the mean cardiopulmonary he- 
modynamic parameters of patients with severe pre- 
eclampsia, as there are no published normal values for 
patients in labor with reference to these variables. For 
comparison, normal third-trimester patients after 10 
minutes of bicycle exercise in the recumbent position 
were selected from the previously published data of 
Bader and associates.’ No differences are apparent be- 
tween thé two groups with reference to MPAP, PAW, 
TPR, or PVR. Only the SVR appears slightly elevated 
in the group with severe pre-eclampsia. 

Table IV contrasts the cardiopulmonary hemody- 
namic parameters in early labor with those of the 
early puerperium. There was no statistically significant 
change demonstrated (p > 0.05) in any parameter. In 
contrast, Ueland and Hansen? demonstrated a rise in 
CO and SV when they compared early labor with the 
early puerperium in normal patients. 

Table V illustrates the hemodynamic changes during 
labor in the six patients who were delivered vaginally. 
The only change noted was a statistically insignificant 
(p > 0.05) rise in CO as labor progressed which was 
mainly the result of an increase in HR. 

Fig. I illustrates the relationship between PAW and 
CVP in nine patients with severe pre-eclampsia. The 
tenth patient had a PAW of 6 mm Hg and the CVP was 
0 mm Hg. These values did not vary during the course 
of labor to an extent which would allow a regression 
line to be constructed. From the figure it can be seen 
that there was good correlation between the PAW and 
CVP in six patients. However in three patients the CVP 


did not reflect parallel changes in the PAW. In these 
instances one would have been in error if he assumed | 


that changes in the right ventricular filling pressures 
(CVP). reflected changes in the left ventricular filling 
pressures (PAW). 

Fig. 2 illustrates a normal human left ventricclar 


CO NS 








SVR 

[1e "sec © cm) 
121 1,332 
(9.9) ! EA) (98) 
133 — 56 1,003 
(12.9) (7.2) (61) 


Table IV. Hemodynamic parameters in severe 
pre-eclampsia: Early labor versus early puerperium 


Early labor | Early puerperium 


- CO (/M) | 7.4 25 
Heart rate (beats/mi 91 = 103 
MAP (mm Hg) 123 118 
SV (ml) 83 79 
SVR (dynes : sec : cm~) 1:322 1,205 
MPAP (mm Hg) ` 11 1] 
PAP (mm Hg) 6 5 
CVP (mm Hg) 3 3 
TPR (dynes + sec : cm?) 121 114 
PVR (dynes : sec : cm™*) 59 66 
LVSWI (q : min : M7?) 82 77 


RVSWI (q > min : M~?) 5.6 5.5 


Table V. Hemodynamic changes during labor with 
severe pre-eclampsia 





T 

(neanand SD) (1.3) (1.1) 
HR R2 ) 103 
(mean and SD) (9) (13) (15) (24) 
SV 91 94 90 — 79 
(mean and SD) (15) . (20) (18) (24) 

. MAP , 119 123 123 118 


(mean and SD) (14) (15) (6) (13) 


function curve. This.graph was adapted by Dr. P. W. 
Wagers from data by Parker and associates.? The curve 
allows one to assess the performance of the left ventri- 
cle at varying filling pressures. Normal values for non- 
pregnant patients lie within the boundaries of the 
curve. When previously reported data from normal 
pregnant patients are plotted on the curve,” ? 80% will 
also fall within the normal boundaries. Values to the 
right of the normal boundaries indicate a failing left 
ventricle. Values to the left of the normal curve indi- 
cate hyperdynamic myocardial function. It can be seen 
from the illustration that eight of the 10 patients with 
severe pre- eclampsia, each depicted by large dots, have 
vanes] to the left of the normal curve. This suggests a 
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Fig. 1. Kelationship between CVP and PAW. The patient number at the end of each line corresponds 
to the number in Table IB. Patient 10 is not plotted. ' 
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Fig. 2. Left ventricular function in patients with severe pre- 
eclampsia during early labor. Each patient with severe pre- 
eclampsia i is illustrated by a dot. 


hyperdynamic myocardial state may be present in the 
patients we studied with severe pre-eclampsia. 


Comment 


` Previous studies on cardiac output in pre- eclampsia 
havé reached widelv varying findings. Littler and asso- 
cjates,! Werko and associates, and Smith? reported 
CO to be lower in pre- eclampsia than in normal pa- 
tients. Assali and associates? found no difference in the 


CO when comparing normal patients with patients with 


severe pre-eclampsia. Hamilton! found an elevatéd 
CO in patients with pre-eclampsia with or without 
chronic hypertension. Goodlin and associates”? al- 


legedly found increased CO in some patients with pre- 


eclampsia but the data have not been published. Our 
findings suggest an increased CO in patients with se- 
vere pre-eclampsia. The reason for the wide di- 
vergence of findings among the various investigators 
could be due to varying degrees of pre-eclampsia in the 
patients studied, the inclusion of patients with chronic 
hypertension, or the different methods of measuring : 
CO. However, there has been good correlation be- 
tween the thermodilution-measured CO used in this 
study and the dye-solution methods used- in many of 
the previous studies. 

A recent report has indicated that magnesium sulfate 
may cause increased cardiac output and decreased 
blood pressure in hypertensive nonpregnant patients. 
However, that study addressed only the effect of acute 
infusion of 4 gm of magnesium sulfate in 250 ml of 5% 
dextrose in water. Further analysis of the data shows a 
statistically significant increase in CO, HR, and SV. and 
a decrease in MAP with acute infusion. However, no 
significant difference could be shown from control val- 
ues by 15 to 60 minutes after infusion. Dandavino 
and associates have shown, in the chronically in- 
strumented sheep, a similar effect on HR and BP which 
returhed to baseline within 10 minutes of infusion. 
Furthermore, magnesium is a calcium antagonist and 
any direct effect on the myocardium would be ex- 
pected to have a negative inotropic effect. Therefore, 
we feel the changes we observed are not due to effects 
of magnesium sulfate. However, we realize definite 
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proof of these opinions awaits a study done without the 
use of this pharmacologic agent. 

Cardiac catheterization studies in normal pregnant 
patients have shown pulmonary artery pressures to be 
unaffected by pregnancy.” ? In contrast, Littler and 
associates! found an increase in "estimated mean pul- 
monary artery pressure" in pregnant patients with hy- 


pertension. In that study, with noninvasive nitrous: 


oxide whole-body plethysmography, normal pregnant 
patients were compared to hypertensive pregnant pa- 
tients. Estimated MPAP for 14 normal patients was 22 
mm Hg, while estimated MPAP for hypertensive pa- 
tients was 36 mm Hg. While this method has been re- 
ported to be reliable in nonpregnant patients, the 
same statement cannot be made regarding this method 
and pregnancy. Furthermore, studies using cardiac 
catheterization in. normal pregnancy have shown the 
MPAP to be 10 mm Hg, half the value obtained by 
Littler and associates by the noninvasive methods. 


Our data seem to indicate that pregnancy with severe: 


pre-eclampsia does not affect the pulmonary artery 
pressures. It appears that the pathophysiologic pro- 
cesses which affect the systemic vasculature either do 
not affect the pulmonary vasculature or were not 
measurable with the monitoring methods employed 
during this study. 

Ueland and Hansen? previously demonstrated a 30% 
increase in CO in normal patients when early labor was 
compared with the early puerperium.’ This rise was 
found to be secondary to an increase in SV. We studied 


patients using a study design similar to Ueland and’ 


Hansen's with the exception of using a hip wedge in 
our patients. We could find no consistent difference in 
CO or PAW in individual patients studied with and 
without the hip wedge. Therefore, it seems unlikely 
that this positional change accounted for the observed 
increase in CO. In this study we were unable to dem- 
onstrate any.significant increase in CO when early 
labor was compared with the early puerperium. The 
failure of patients with severe pre-eclampsia to dem- 
onstrate an increase in CO with delivery may be related 
to the blood volume deficit in patients with severe pre- 
eclampsia combined with excess blood loss at the time 
of delivery. Soffronoff and associates’? have shown tne 
blood volumes in patients with severe pre-eclampsia to 
be only 75% of those found in normotensive nullipar- 
ous patients. Their figures indicate that patients with 
severe pre-eclampsia have a blood volume similar to 
that of nonpregnant normal women. In addition, 
Pritchard and Stone!* documented an increased blood 
loss associated with vaginal dehverv in patients with 


eclampsia. In that study they found the average blood 


loss with vaginal delivery was 1,000 ml. It would appear 


` 
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reasonable to hypothesize that the usual autotransfu- 
sion which occurs with delivery in normal patients may 
be overcome in patients with severe pre-eclampsia by 


lack of blood volume expansion and/or larger than 


usual blood loss at the time of delivery. 

The relationship between the PAW and the CVP has 
been the subject of many recent investigations. Forres- 
ter and associates? reported a poor correlation be- 


. tween PAW and CVP in patients with acute myocardial 


infarction. Civetta and Gabel” reported a poor corre- 


‘lation between PAW and CVP in patients with hepatic 


failure, peritonitis, and multiple injuries. Toussaint 
and associates?! have reported a poor correlation be- 
tween CVP and PAW ina gr of patients with ST-T 
wave abnormalities. 

In three of the patients repented in our study the 
CVP and the PAW showed a poor correlation. We did 
not routinely obtain electrocardiograms in our patients 
but in two patients T wave inversion in the precordial 
leads (V, to V;) was noted on electrocardiogram. Rod- 
riguez? has also noted the ST-T wave changes in pa- 
tients with severe pre-eclampsia and eclampsia. If the 
CVP and PAW show poor correlation in cases of severe 
pre-eclampsia, the pulmonary artery catheter would be 
expected to give more reliable information regarding 
the ability of the heart to accommodate fluid loads. 
This seems especially important in cases of hemor- 
rhage or prolonged oliguria or when general or re- 
gional anesthesia is used. 

'Our data suggest a hyperdynamic left ventricular 
siate in the patients with severe pre-eclampsia who we 
studied. Factors which could account for this observa- 
tion are: (1) increased myocardial contractility, (2) an 
inotropic effect of endogenous or exogenous sub- 
stances, and (3) a Starling effect resulting from an in- 
creased cardiac volume without a resultant increase ir 
pressure. 

The hyperdynamic function of the left ventricle ir 
severe pre-eclampsia appears similar to the syndrome 
of hyperdynamic myocardial infarction.” This hy 
perdynamic state is seen in about 20% of patients with 
acute myocardial infarctions. Clinically, it is strikingly 
similar to severe pre-eclampsia, being characterized by 
tachycardia, hypertension, and good tissue perfusior 
despite hypovolemia and decreased or normal filling 
pressures of the left ventricle. As a result of thes: 
findings the calculated stroke work index is elevated a: 
is the case in severe pre-eclampsia. In patients witt 
acute myocardial infarction, treatment of this syn 
drome via f-receptor blockade (propranolol) is con 
sidered important to reduce the high oxygen con 
sumption and limit the size of the infarct. Treatment o: 
patients with severe pre-eclampsia with a f-blockei 
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may have adverse consequences to the fetus.?^ ?** How- 
ever, the use of a 8-blocker in the postpartum period 





when tachycardia and hypertension are often a prob- ler, R.N. 
lem merits investigation. 
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A definition of human fetal apnea and the distribution 
of fetal apneic intervals during the last ten 
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Fetal breathing movements were studied over 24-r0ur observation periods for a total of 744 hours 
in 31 healthy pregnant women at 30 to 39 weeks' gestational age. An analysis of 165,786 

. breath-to-breath intervals in eight fetuses demonstrated that 97% of breath-to-breath intervals were 
less than 6 seconds in duration. It was concluded that a breeth-to-breath interval of 6 seconds or 
more is a rational definition of fetal apnea during tre last 10 weeks of pregnancy. An analysis of 
intervals during which time no fetal breathing activity occurred in the 31 fetuses demonstrated that 
prolonged episodes of apnea were distributed in a similar fashion at different gestational ages. The 
longest periods of apnea were 65 minutes at 30 tc 31 weeks, 105 minutes at 34 to 35 weeks, and 
120 minutes at 38 to 39 weeks. No periods of apnea of more than 45 minutes were measured 
during the second and third hours following maternal meals. A useful strategy for recognition of 
significant fetal apnea would be to make observations during the second and third hours following 
maternal meals when apneic lengths greater than 45 minutes were not observed in this highly 
selected group of normal fetuses. (AM. J. OBsTET. GYNECOL. 136:471, 1980.) 


DAWES! MADE THE POINT THAT, in fetal lambs, the 
presence of fetal breathing movements in utero was "a 
good indication of health, and more sensitive than 
changes in heart rate as a sign of impending trouble 
from a variety of pathologic causes." Hypoxemia in 
fetal lambs diminished fetal breathing activity, and as- 
phyxia was associated with the onset of fetal gasping 
movements.” ? Therefore, it seemed important to de- 
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termine whether fetal breathing activity might be use- 
ful as a measurement of human fetal health. 

Several groups have begun to examine the useful- 
ness of fetal breathing movements during human 


.pregnancy in separating healthy from sick fetuses in 


utero.* ? Because human fetal breathing movements 


» are episodic, serious problems. have arisen in interpre- 


tation of the significance of these preliminary data. It 
has been demonstrated that normal human fetuses 
may be apneic for periods of up to 122 minutes.” !? 
Therefore, clinical studies which have considered fetal 
apnea for periods of 10 to 30 minutes as abnormal may 
have included a significant group of normal fetuses in 
their reports. 

The purpose of this study was to determine a suitable 
definition for fetal apnea and to describe the normal 


variations in apneic lengths at different gestational ages 


during the last 10 weeks of pregnancy in healthy 
hurnan fetuses. The underlying objective of this work 
was to develop strategies for design of clinical experi- 


471 


- 472 Patrick et al. l February 15, 1980 
d l i l Am. J. Obstet. Gynecol, 


50 — 192 HOURS 
— 165,786 BREATHS 


e———— e 30-31 WEEKS (4pts) 


AES O- — - 038-33 WEEKS (4pts) 
40 
ped 
p 
<£ 
ls 
x 
` ec 

> 30 
om (D 
Ht | 
fm << 

=> 
: occ 
€«& ul 
lat fe 

= 
CAE. 
haw 
C I 

= 
lad X. 
££: ui 
«$i n 
þe m 
=. 

; c 
C FL 10 
fero oe 
ta 
(x. 

0 





INTERVAL LENGTH (SECS) 


Fig. 1. Fetal breath-to-breath intervals were measured, and the histogram of the mean percentage of 
total breath-to-breath intervals in 0.5-second increments was plotted for four fetuses at 30 to 31 
weeks e————) and four fetuses at 38 to 39 weeks (---o---). 
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Fig. 2. Percentage of intervals with no fetal breathing movements (+SEM) in nine fetuses at 30 to 31 
weeks was plotted in 5-minute intervals and multiples of 5-minute intervals. 
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Fig. 3. Percentage of intervals with no fetal breathing movements (- SEM) in 11 fetuses at 34 to 35 
weeks was plotted in 5-minute intervals and multiples of 5-minutes intervals. 


ments in evaluation of the usefulness of human fetal 
breathing movements. 


Methods 


Patients. Informed consent was obtained from nine 
healthy pregnant women at 30 to 31 weeks' gestational 
age, 1] at 34 to 35 weeks, and 11. at 38 to 39 weeks. 
Fetal outcome confirmed gestational ages and the 
good health of fetuses studied. The complete patient 
data and the fetal outcome have been published 
elsewhere.?: *° : 

Experimental design. The 31 patients were studied 


continuously for 24-hour observation periods for a . 
total of 744 hours. Details of the experimental design: 


have been published elsewhere.!? Briefly, the patients 
. rested in bed in a quiet room and were given 800 kcal 
meals at 0800; 1200, and 1700 hours. Neither patients 
nor observers were permitted to smoke during the 
study. Patients were studied continuously from 0800 to 
0800 hours the following day, or from 2000 to 2000 
hours the following day. Observations of fetuses were 


* 


made with an ADR real-time ultrasonic scanner.* The 


*Model 2130, Advanced Diagnostic Research. Corp., 
Tempe, Arizona. 


transducer operated at a frequency of 3.5 MHz with an 
average intensity of 0.045 mW/sq cm. 

Individual fetal breathing movements were iden- 
tihed on a video monitor and recorded on a chart re- 
corder using an event marker. The time during which 
gross fetal body movements were observed was indi- 
cated on the chart recorder using a second event 
marker. Analysis of fetal breathing movements and 
gross fetal body movements was performed on-line by 
a PDP 11/20* computer utilizing a program which was 
developed and validated for real-time data acquisition. 
The program also quantified fetal breathing move- 
ments, gross fetal body movements, and the time of 
patient interruption to the nearest | msec in real time. 

Measurements of the time during which fetal breath- 
ing movements occurred did not include episodes of 
apnea or gross fetal body movements. Gross fetal body 
movements were defined as fétal activity sufficient to 
prevent recognition of fetal breathing movements. 
Portions of records which could not be analyzed due to 
technical failure or patierit interruptions were not in- 
cluded in the analysis and made up. 6.5% + 0.8% of 
total time in the 30- to 31-week group, 8.7% + 1.2% in 


*Digital Equipment Corp., Maynard, Massachusetts. 


474 Patrick et al. 


20 


16 


PERCENTAGE OF INTERVALS WITH NO FETAL BREATHING MOVEMENTS 


February 15, 1980 
Am. J. Obstet. Gynecol. , 


38-39 MEEKS 


60 80 100 120 


INTERVAL LENGTH (MIN! 


Fig. 4. Percentage of intervals with no fetal breathing movements (SEM) in 11 fetuses at 38 to 39 
weeks was plotted in 5-minute intervals and multiples of 5-minate intervals. 


the 34- to 35-week group, and 6.4% 
in the 38- to 39-week group. ` 

A validation of variations between observers in de- 
tection of human fetal breathing movements has been 
published." “Fhe average percentage of variability 
among observers was 9.5%. Significance of data pre- 
sented was. determined by the use of a t test for small 
sample variance not assumed to be equal as described 
by Bailey: 


+ 0.5% of the time 


Results 


To determine a suitable interval for definition of 
fetal apnéa, 165, 7&6 breath-to-breath intervals not in- 
terrupted by gross fetal body mo vements, technical 
failures, or patient interruptions were measured in 
0.5-second intervals in a group of eight fetuses. Fig. 1 
demonstrates a histogram plot of the mean percentage 
of total breath-to- breath intervals in successive 0.5- 
second increments in four fetuses at 30 to 31 weeks and 
in four fetuses at 38 to 39 weeks. At 30 to 31 weeks, 
there was a skewed distribution of breath- to-breath in- 
tervals with the p to 0.5 to 1.0 seconds. At 38 to 39 


weeks, a similar skewed distribution was measured with 
a peak in breath-to-breath intervals at 1.0 to 1.5 sec- 
onds. This peak was considerably sharper than that for 
the 30- to 31-week group. The mean rate of fetal 
breathing movements.in the 30- to 31-week group was 

58.3 + 3.7 breaths per minute, and this was signif- 
icantly greater than the mean rate of 47 + 1.5 breaths . 
per minute at 38 to 39 weeks (P <Q. 05). At both 30 to 
31 weeks and 38 to 39 weeks, there were only 3% of 
breath-to-breath intervals equal to or greater than 6 
seconds. Therefore, at 20 to 31 weéks and 38 to 39 
weeks a definition of fetal apnea of 6 seconds or more 
would only, exclude 396 of breath-to-breath intervals in 
this analysis of 165,786 breath-to-breath intervals. 

To determine the significance of prolonged apneic 
intervals, an. analysis was performed on 288 successive 
5-minute intervals in each of the 31 patients. The 
number of intervals of 5-minute length during which 
time no fetal breathing activity occurred was deter- 
mined in each patient and expressed as à percentage of 
the total number of intervals of that length during the 
stüdy period in each patient. The same analysis was . 
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Fig. 5. Composite plot of the percentage of intervals with no fetal breathing movements in nine 


fetuses at 30 to 31 weeks, 11 at 34 to 35 weeks, and 11 at.38 to 39 weeks demonstrating a 


similar 


distribution at the different gestational ages. The longest apneic interval was 65 minutes at 30. to 31 
weeks, 105 minutes at 34 to: 35 weeks, and 120 minutes at 38 to 39 weeks. 


* 


carried out on intervals with lengths that were mul- 
tiples of 5 minutes (10, 15, and 20 minutes, etc.). 

A plot of the percentage .of 5-minute intervals or 
multiples of 5-minute intervals during which time no 
fetal breathing movements occurred in nine patients at 
30 to 31 weeks is demonstrated i in Fig. 2. Twenty-seven 
percent of 5-minute intervals contained no fetal breath- 
ing activity, dnd 2196 of the 10-minute intervals con- 
tained no fetal: breathing activity. The percéntage of 


- intervals containing no, fetal breathing activity di- 


minished steadily until only 3% of. the intervals were 


greater than 45 minutes, and no apneic intervals were | 


greater than 65 minutes. 

A similar plot of apneic intervals in ne 11 fetuses at 
34 to 35 weeks is seen in Fig. 3. Twenty- -five percent of 
the 5-minute intervals contained no fetal breathing 
movements, less than 3% of the apneic intervals were 
greater'than 55 minutes, and no apneic intervals: were 
greater than 105 minutes. 

Similarly, a plot of apneic intervals in the H fetuses 
at 38 to 39 weeks is seen in Fig. 4. Twenty- six percent 
of the.5-minute intervals contained no fetal breathing 


l 


movements, 3% of the apneic intervals were more than 
65 minutes, and no apneic intervals were eer than 
120 minutes. 
A composite plot of Figs. 2 to 4 is shown in Fig. 5 
‘which demonstrates that, at the three gestational ages, 
distribution of apneic intervals was very similar. The 


major. difference was the length of the longest apneic 


interval which was 65 minutes at 30 to 31 weeks, 105 
minutes at 34 to 35 weeks, and 120 minutes at 38 to 39 
weeks. 

It has been demonstrated that at 30 to 31 weeks and 
34 to 35- weeks there is a significant increase in fetal 
breathing activity during the second and third hours 


after maternal meals.* !? Fig. 6 demonstrates how this 


effect changes the distribution of apneic intervals. This 
represents intervals from 11 fetuses at 34 to 35 weeks 
taken between 0900 to 1100, 1300 to 1500, and 1800 to 
2000 hours which represented the second and third 
hours following meals. & similar plot of intervals in the 
same 11 fetuses between 0700 to 0900, 1100 to 1300, 
and 1600 to 1800 hours was made for comparison. 
During the second and third hours after meals, there 
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Fig. 6. The percentage of intervals (SEM) with no fetal breathing movements was significantly 


different during the second and third hours following meals ( 





e———) when compared to the hour 


before and during meals (---o---) in 11 fetuses at 34 to 35 weeks (p < 0.01). 


were 17.5% + 2.0% of 5-minute intervals with no fetal 
breathing activity. This percentage was significantly 
less than that during the hour before and during meals 
when there was 36% =+ 5.5% of 5-minute intervals with 
no fetal breathing activity (P < 0.01). There were no 
apneic intervals greater than 35 minutes during the 
second and third hours after meals which compared 


with 65 minutes during the 2 hours before and during: 


meals. . 

At 30 to 31 weeks, the longest period of apnea was 45 
minutes during the second and third hours following 
meals as compared to 65 minutes during the hour be- 
fore and during meals. At 38 to 39 weeks, the longest 
period of apnea was 45 minutes during the second and 


third hours following meals as compared to 95 minutes, 


during the hour before and during meals. Therefore, 
during the last 10 weeks of pregrancy, the longest 
period of time over which apnea occurred during 
the second and third hours following meals was 45 
minutes. _ 


Comment 


Investigators have defined fetal apnea as a time when 
when '6 or more seconds separate successive fetal 


breathing movements.® ® 1? The present study con- 
firmed that this arbitrary choice was reasonable. Anal- 
ysis of 165,786 breath-to-breath intervals in four 
fetuses at 30 to 31 weeks and four at 38 to 39 weeks 
‘demonstrated that only 3% of breath-to-breath inter- 
vals were greater than or equal to 6 seconds. The dis- 
tribution of breath-to-breath intervals was different at 
30 to 31 weeks than at 38 to 39 weeks. At 30 to 31 
weeks, breath-to-breath intervals peaked at 0.5 to 1.0 
seconds and had a broad distribution about the mean. 
At 38 to 39 weeks, there was a sharply defined peak in 
breath-to-breath intervals at 1.0 to 1.5 seconds which - 
suggested that the more mature fetuses made regular 
breathing movements at a slower rate. Despite the ges- 
tational age difference, the choice of an apneic thresh- 
old of 6 seconds or more would seem to be rational as 
97% of breath-to-breath intervals fell within this . 
definition in the current study. 

Human and lamb fetuses during the last third of 
pregnancy make breathing movements in episodes 
about 30% to 40% of the time.'~* 9 € 9 10 12 Experimen- 
tal or spontaneous hypoxemia in fetal lambs results in 
prolonged episodes of fetal apnea.” * During human 
pregnancy, absence of fetal breathing movements may 
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be a sign of fetal ill health, but normal fetuses ordi- 
narily:spend prolonged periods of time in apnea when 
observed with real-time scanners.” © Campbell and as- 


‘sociates'? have demonstrated that recurrence of epi- 


sodes of fetal breathing movements are not random 
over 24-hour periods. 

Prolonged episodes of apnea are characteristic of 
healthy human fetuses in utero but present a major 
problem to clinical investigators who wish to design 
studies to quantify human fetal breathing movements 
as an indicator of fetal health. The problem facing in- 
vestigators is, on one hand, to define a test which can be 
performed over a short enough period of time to be 
clinically feasible for widespread use and, on the other 
hand, to determine whether a given length of fetal 
apnea represents normal variation or an abnormal re- 
sult. The data presented in this study suggest that ran- 
dom observations of fetal apnea of at least 2 hours 
would need to be made before a fetus could be said to 
fall outside the range of the normal population. Inves- 
tigators might wish to further shorten the length of 
observation time while recognizing that a certain small 
percentage of the. population might normally demon- 
strate apneic intervals greater than those measured as a 
result of the shorter observation time. For example, if 
random observation periods of 30 minutes are selected, 
it can be seen from Fig. 5 that there is only an 3% 


at 
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chance that apnea would occur over the entire interval 
in the normal population presented in this paper. 

A more useful strategy might be to perform fetal 
breathing measurements during the second and third 
hours following maternal meals (or a glucose load). If 
this strategy was adopted, measurements of fetal apnea 
for periods greater than 45 minutes would be outside 
the range of normal for the population described in 
this study. 

It is important to recognize that the data presented 
are an analysis of a highly selected group of normal 
pregnancies. Recent observations by Manning and as- 
sociates*4 that cigarette smoking decreases fetal breath- 
ing movements, by Fox and associates? that maternal 
alcohol consumption decreases fetal breathing activity 
for up to 1 hour, and by Richardson and associates! 
that active labor causes an arrest of episodic breathing 
activity in healthy fetuses further emphasize the fact 
that much more information must be obtained on fac- 
tors which normally influence fetal breathing activity 
before research strategies can be suggested for clinical 
evaluation of the usefulness of these measurements in 
the assessment of fetal health. 


We would like to thank Drs. J. Challis and P. Hard- 
ing for their interest in this work, and Mrs. T. Clarke, 
Miss M. Harding, Messrs. J. Lemieux and D. Miller, 
and Ms. T. Vandenberg for their excellent technical 
assistance. 
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Fetal oxygen consumption and mechanisms of heart 
rate response during artificially produced late 
decelerations of fetal heart rate in sheep 


J. T. PARER, M.D. Pu.D. 
. T. R. KRUEGER; B.S. 
J. L. HARRIS, M.D. 


San Francisce, California 


- Delayed decelerations of fetal heart rate were produced by abruptly decreasing uterine blood flow to 
zero for 20 sezonds in chronically instrumented, normoxic sheep. Fetal O, consumption, O, content, 
and O, tension in umbilical blood decreased significantly before the cecline in heart rate. Fetal 
arteria! blood pressure did not change significantly. Complete vagal blockade abolished the late 
deceleration and uncovered a late acceleration, which in turn was eliminated by total 8-adrenergic 
blockade. We conclude that these late decelerations in normoxic sheep are vagally mediated and 
due to chemoreceptor rather than baroreceptor activity. (AM. J. OBSTET. GYNECOL. 136:478, 1980.) 


THE ETIOLOGY of late decelerations of fetal heart rate 
(or Type II dips) has been subject to much speculation. 


Based on the work of Barcroft and Bauer! on re- ` 
- sponses of fetal heart rate of animals to umbilical cord © 


compression with and without an intact vagus nerve, it 
was initially hypothesized that late decelerations were 
due to hypoxic depression, presumably of the myo- 
cardium.? Correlation of heart rate patterns and new- 
born outcome in the human supported this concept, 
though the correlation was far from absolute. Two 
types of late decelerations have been proposed, one a 
reflex type mediated by the vagus nerve, and the other 
due to direct hypoxic depression of the myocardium. 

Attempts have been made to study late decelerations 
in experimental animals, but much of the information 
was obtained during anesthesia, and at times the heart 
rate patterns have occurred postsurgically without the 
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controlled imposition of asphyxia.* ° We believed that a 
study of deliberately imposed asphyxia in the unanes- 
thetized animal would be a more valid approach to 
studying the characteristics of large decelerations. We 
were unsuccessful in producing late decelerations in 
the chronically prepared sheep with spontaneous or 
induced uterine contractions, even during maternal 
hypoxia.$ | 

Based on the theory that the prime factor in the pro- 
duction of late decelerations is a transient decrease in 
uterine blood flow below the limit of fetal tolerance,‘ a 
model was developed for producing delayed decelera- 
tions of the fetal heart rate by abruptly and transiently 
decreasing uterine blood flow by distal maternal aortic 
occlusion in the unanesthetized pregnant sheep. In 


' addition, fetal oxygen consumption was measured dur- 


ing this maneuver,’ as this was thought to be the ulti- 
mate measure of adequacy of fetal oxygenation. The 
roles of the fetal vagus and B-adrenergic systems were 


determined by maternal aortic occlusion after complete 


blockade of each of these branches of the autonomic 
nervous system.’ 


Material and methods 


The sheep preparation for repetitive measurement 


‘of fetal oxygen consumption and sampling of blood 
. supplying and draining the fetal side of the placenta 


has been described previously.? 
In brief, pregnant sheep were prepared with mater- 
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nal catheters, an amniotic cavity catheter, a common 
umbilical artery blood flow transducer, and catheters in 
the common umbilical vein and fetal distal aorta. The 
latter yielded blood representative of umbilical arterial 
blood. An electromagnetic flow transducer was placed 
on the middle uterine artery draining the pregnant 
side of the uterus. A Fogarty balloon tip catheter was 
inserted into a maternal femoral artery, with the tip in 
the aorta distal to the renal arteries. Sheep were pre- 
pared at a mean gestational age of 121 days and stud- 
ied at least 2 days after surgery (range 2 to 8 days, 
mean 4.] days). Blood flows were continuously read 
out by Statham SP2202 blood flowmeters and recorced 


on a Beckman R411 Dynograph recorder. Heart rate. 


was determined by cardiotachometer, and blood pres- 
sures were measured by Statham strain gauges. Blcod 
gases and pH were measured with Radiometer elec- 
trodes at 39° C. Oxygen content was measured bv a 
micromethod with accuracy equal to that of the Van 
Slyke manometric apparatus.® 


On inflation of the balloon in the maternal distal 


aorta, uterine blood flow decreased virtually to zero. 
Arterial blood pressure distal to the occlusion was 
greatly decreased. Before, during, and after occlusion 
blood samples from the umbilical vein and artery were 
drawn rapidly over an approximately 3-second period 
at intervals no closer than 20 seconds. Occlusion was 
maintained for 20 seconds. 

Twenty-nine studies were carried out on six sheep 
fetuses. In addition, 20 studies were done on five of the 
fetuses after pretreatment with totally blocking doses 
of atropine, at least 200 ug/kg of fetal weight. In five 
further studies, aortic occlusion followed completely 
blocking doses of both atropine and propranolol, with 
the latter being at least 1 mg/kg of fetal weight. Total 
blockade was determined by lack of response to acetyl- 
choline and isoproterenol. 

Composite analyses of hemodynamic and blood gas 
values were made at intervals of 10 seconds or greater 
during and after the period of occlusion. Mean values 
were compared to control! values by means of the 
paired Student's t test. To eliminate error introduced 
by doing multiple t tests with a single control, the level 
of significance was divided by the number of compari- 
sons and, therefore, we rejected the null hypothesis only 
when p « 0.01. 


Results 


The mean gestational age of the fetuses at the time of 
the study was 125 days (range 121 to 135 days), and the 
mean fetal weight was 2455 + 533 gm SD. All fetuses 
survived the transient decreases in uterine blood flow. 


Fig. 1 shows a typical example of the procedure. The 
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Fig. 1. Portion of an actual recording of uterine blood flow 
(Ut. BF), maternal arteriel blood pressure (MAP), fetal heart 
rate (FHR), fetal arterial pressure (FAP) and umbilical blood 
flow (Umb. BF). The 20-second period of aortic occlusion is 
evident from the decrease of uterine blood flow to zero. 


period of aortic occlusion is evident from the decrease 
in uterine blood flow and maternal arterial pressure. 
There was a delayed decrease in fetal heart rate with 
no. change in umbilical blood How or fetal arterial 
pressure. 

There was a décline in mean fetal oxygen consump- 
tion from the control value of 6.8 ml/mm/kg which was 
evident at the first measurement period after occlusion. 
(Fig. 2). Fetal oxygen consumption reaches its nadir at 
20 seconds, and thereafter recovers toward normal 
with a possible overshoot. However, this does not show 
a significant statistical difference from the control 
value. Fetal heart rate, by contrast, is not different 
from the control values until 30 seconds after com- 
mencement of aortic occlusion, that is, 10 seconds after 
occlusion has ceased. At this time there is significant 
statistical difference from the control value. In this 
composite analysis the heart rate is lower than control 
valués even at 100 seconds after commencement of oc- 
clusion. N values at control, 10, 20, 30, 40, 50, 100, and 
130.seconds, and 35 minutes after occlusion are: for 
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Fig. 2. Fetal heart rate and O; consumption changes during 
and after maternal aortic occlusion. The value at time zero is 
the preocclusion control value in each study. See text for n 
values. Asterisks represent values significantly different from 
control (*p « 0.01; **5 « 0.001). 
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Fig. 3. Umbilical blood flow and umbilical venous-umbilical 
arterial oxygen content differences during and after. maternal 
aortic occlusion. (See legend for Fig. 2.) 


fetal heart rate 29, 3, 21, 5, 12, 9, 17, 8, and 29; for feral 
O, consumption, the values are 15, 2. 12, 3, 9, 3, 11, 3, 
and 12. In subsequent figures, cardiovascular mea- 
surements have the former n values and respiratory 
gas measurements the latter. n values. 

The components for calculation of the fetal oxygen 
consumption are shown in Fig: 3. There are only rninor 
changes in umbilical blood flow, and no value is sig- 
nificantly different from control. The fetal umbilical 
venous-umbilical arterial oxygen content difference 
decreases markedly with aortic occlusion and closely 
parallels the changes in fetal oxygen consumption. 

The oxygen content of umbilical venous and umbili- 


cal arterial blood are illustrated in Fig. 4. Several of the | 


changes are significantly different from control, but 
the changes occur more dramatically in the umbilical 
vein. Similar changes are seen in the oxygen tension 


values in umbilical venous and umbilical arterial blood . 
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Fig. 4. O, content of umbilical venous and umbilical arterial 
blood during and af:er maternal aortic occlusion (See legend 
lor Fig. 2.) ` 
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Fig. 5. Umbilical venous and arterial oxygen and carbon 
dioxide tension during and after maternal aortic occlusion. 
(See legend for Fig. 2.) 


(Fig. 5); the decrease in umbilical vein Og tension is 
much more marked than that in the umbilical artery, 
although there is zlso a significant decline in the values 
in the umbilical artery. Changes in umbilical blood car- 
bon dioxide tension were modest (Fig. 5). The changes 
in pH and base excess of umbilical arterial and venous 
blood are also quantitatively small (Fig. 6). 

The changes in fetal arterial, umbilical venous, and 
amniotic fluid pressures during the aortic occlusion are 
illustrated in Fig. 7. There is no significant change in 
any of these values. 

Following pretreatment with totally blocking doses of 
atropine, the delayed deceleration is compietely abol- 
ished and replaced with a delayed acceleration (Fig. 8). 
Minor, though significant, increases in umbilical blood 
flow and arterial blocd pressure following vagal block- 
ade were probably a result of the increased heart rate. 
In five further studies, the late acceleration was shown to 
be due to f-adrenergic activity, as it was completely 
abolished with totally blocking doses of propranolol. 
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Fig. 6. Umbilical venous pH and base excess during and after 
maternal aortic occlusion. (See legend tor Fig. 2.) 


-Comment 


The decline i in uterine blood flow below the limits of 
fetal tolerance to hypoxia during uterine contractions 
is thought to be the primary feature in the production 
of late decelerations, and this is the basis for our model. 
The nadir of the fetal heart rate occurs 30 seconds 
after the beginning of aortic occlusion; the nadir of 


fetal O, consumption; tension, and. content occurs 20 


seconds after the occlusion. 
' Pretreatment of the fetus with totally blockóns doses 
of atropine completely abolishes the late deceleration. 


"This suggests that the decelerations in the previously 


normoxic ‘fetuses are entirely vagally mediated. This 


study shows that there is no change i in mean fetal arte- 


rial blood pressure, but there is a Substantial decline in 


„umbilical venous oxygen tension during aortic occlu- 


sion. This blood is largely transported across the fora- 
men ovale” !? and distributed from the left ventricle -o 
the vessels supplied by the proximal aorta. These late 


decelerations are most likely chemoreceptor mediated, | 


The umbilical venous blood was sampled | just distal 
to the ductus venous, and the discrepancy i in the nadir 


of thé O; and fetal heart rate values may be explained 


by circulation time from sampling site to sensor Cdi 
peripheral or central). : LPs UN 
A recent preliminary report by Martin and cowork- 
erg!! described a transient fetal hypertension accor- 
panying late decelerations produced by a similar model 


‘in sheep. Examination of our records. showed that in 
nine studies there was no change i in fetal arterial blood 


pressure; in 15 there was an increase; and in five, there 
was a décrease following aortic occlusion. The -mean 
value in ‘fetal arterial blood pressure actually- showed a 
slight, though nonsignificant, decline with aortic occlu- 
sion. During spontaneous. fetal. hypoxemia, it is more 
likely for substantial transient hypertension to occur 
(unpublished data). 
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Fig. 7. Umbilical arterial and venous mean blood pressures 


and amniotic cavity pressure during and after aortic occlu- 
sion. (See legends for Fig. 2.) 
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Fig. 8. Fetal heart rate; umbilical blood flow and fetal arterial 
blood pressure at control (C), immediately after intravenous 
atropine 600 ug to the fetus (O), and at intervals during and 
after maternal aortic occlusion. There were 20 studies on five 
sheep. (See cian for HE 2) ^ 


In similar studies with the mother breathing hypoxic 
gas mixtures, we have produced - late decelerations 
which cannot. be abolished by pretreatment with at- 
ropine. ‘We assume that these latter decelerations dre 
caused not by reflex chemoreceptor stimulation but by 
hypoxic myocardial depression (Harris and associates, 


i unpublished studies). 


Studies done on monkeys using electromagnetic 


flowmeters show an abrupt decrease in uterine blood 


flow with uterine contractions.’ The same result prob- 
ably occurs during i uterine contractions in the human,’ 


"although the techniques used in these tests are open to 


criticism. The prolonged, low intensity, diffuse: con- 
traction seen in the sheep probably is accompanied by a 


"less striking, though 1 more prolonged decline, in uter- 
ine blood flow.” This may explain why we were unable 


to produce late decelerations of fetal heart rate in fetal 
sheep with maternal contractions despite imposed ma- 
ternal hypoxia and the use of oxytocin.® 
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We conclude that ours is an adequate model with 


decelerations are chemoreceptor, rather than barore- 
which to study the characteristics of late decelerations 


ceptor, mediated. 


of fetal heart rate; and that in the normoxic sheep these 


REFERENCES 


. Barcroft, J.: Researches on prenatal life, Oxford, 1946, 
Blackwell Scientific Publications. 

. Hon, E. H.: An atlas of fetal heart rate patterns, New 
Haven, Connecticut, 1968, Harty Press, Inc. 

. Martin, C. B., Jr; Regulation of the fetal heart rate and 
genesis of FHR patterns. Semin. Perinatol. 2:131, 1978. 
. Myers, R. E., Mueller-Heubach, E., and Adamsons, K.: 
Predictability of the. state of fetal oxygenation from a 


quantitative analysis of the components of late decelera- . 


tion. AM. J. OBSTET. GyNECOL. 115:1083, 1973. 

. James, L. S., Morishima, H. O., Dan‘el, S. S., Bowe, E. T., 
Cohen, H., and Neimann, W. H.: Mechanism of late de- 
celeration of the fetal heart rate. AM. J. OBSTET. GYNE- 
COL. 113:578, 1972. 

. Parer, J. T.: The effect of contractions and hypoxia on 
fetal oxygen consumption in the chronically instru- 
mented sheep. VIII World Congress of Gynecology and 
Obstetrics, Mexicc City, 1976. 


10. 


"EE 





Greiss, F. C.: Concepts of uterine blood flow, in Wynn, 
R. M., editor: Obstetrics and Gynecology Annual, New 
York, 1973, Appleton Century Crofts, pp. 55-33. 

Parer, J. T.: Oxygen consumption of the fetal sheep in 
utero. Biol. Neonate. 33:167, 1978. 

Dawes, G. 5.: Changes in the circulation at Direi; Br. Med. 
Bull. 17:148, 1961. 

Heymann, M. A., Creasy, R. K., and Rudolph, A. M.: 

Quantitation of blood How patterns in the foetal lamb in 
utero, in Foeta] and Neonatal Physiology, Proceedings of 
the Sir Joseph Barcroft Centenary Symposium, Cam- 
bricge, England, 1973, Cambridge University Press, pp. 
129-135, . 


Martin, C. B., de Haan, J., Wildt, B..v. d., Jongsma, 


H.W., Dielem ari A., and Arts, T, H.M: Mechan nn of 


late FHR decelerations: Studies with autonomic.blocking 
agents in fetal lambs. Abstracts of Scientific Papers. 26th 
Annual Meeting, Soc. Gynecol. Invest., San Diego, Cali- 
fornia, T919; p: 5S. 


The 24-hour excursion and diurnal rhythm 
of glucose, insulin, and C-peptide in 
normal pregnancy 
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A longitudinal Mud to quantitate the progressive afed of the second and third trimesters of 
normai pregnancy on the levels of plasma glucose, immunoreactive insulin (IRI), and C-peptide 
(C-P) at hourly intervals throughout the 24- hour "me:abolic clock" was made. Identical studies were 
conducted in each subject at 6 to 11 weeks post partum and these data were used as nonpregnant 
control values. Data analyses were made to determine the role of meal- -activity- sleep cycles as 
physiologic modiflers. A diurnal rhythm of plasma glucose, IRI, and C-P was demonstrated in all 
study periods. During meals anabolic values of plasma glucose (increments above the 24-hour 
mean) In response to meal intake were remarkably small, ranging between 30 and 35 mg/100 ml in 
the postpartum state; and were not significantly modified by pregnancy. The corresponding IRI 
levels were similarly small with a mean increase on only 31% in pregnancy. However, during the 
third but not the second trimester of pregnancy, the peak anabolic values for both plasma glucose 
and IRI were significantly (p « 0.05) increased and consequently the 2-hour postprandial glucose 
and IRI levels were significantly elevated after meal Ingestion. When values were compared with 
those of the postpartum state, there was a progressive increase. in the degree of catabolic — 
excursion (decrease from 24-hour mean) of plasma clucose during sleeping hours from the second 
to third trimester of pregnancy. This resulted in á state of relativo hypoglycemia, with significantly 
reduced fasting (B A.M.) plasma glucose and 24- hour integrated glucose levels. This relative 
nocturnal hypoglycemia was associated with synchronous IRI values but without concomitant 
reduction of absolute IRI levels. Consequently, the fasting, premeal, and 24-hour IRI/gtucose ratios 
were increased. Thus, basal insulin secretion is signiticantly augmented relative to levels of plasma 
glucose, but a quantitative i increase in insulin secretion following food intake is relatively small 
during pregnancy. These observations together with the finding of a marked diurnal rhythm of 
plasma glucose and relative nocturnal hypoglycemia provide Importarit insights for the formulation of 
guidelines for the timing, amount, and mode of delive-y of exogenous insulin necessary for the 
management of diabetic patients during pregnancy. (AM. J. OBsTET. GYNECOL. 136:483, 1980.) 
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Fig. 1. Excursion of plasma glucose during the 24-hour meta- 
bolic clock in.six normal pregnant worren studied during the 
second and third trimesters of pregnancy and 6 to 11 weeks 
post partum. Meals are-indicated by |. Data points reflect 
mean + SEM. Horizontal lines in postpartum, second- trimes- 
ter, and third-trimester panels represent the 24-hour mean. 
*p < 0.05. **p < 0.D1. ***p < 0.005. 


cose, immunoreactive insulin. (IRI), and C-peptide 
(C-P) throughout the 24-hour metabolic clock as modi- 
fied by meal-activity-sleep cycles have not been chárac- 
terized. Various attempts have been made to determine 
the “diabetogenic effect” of pregnancy by analyzing 
plasma glucose and insulin relationships i in resporise to 
acute glucose loading! ? or to mixed meals during the 
morning? and afternoon’ hours. In two studies, hourly 
assessments were made throughout the 24-hour pe- 
riod,® ? but these studies were limited to pregnancy, 
i.e., they did not include postpartum evaluation so that 
each woman could serve as her own nonpregnant 
control. l 

The present report represents a longitudinal study to 
quantitate the progressive effect of metabolic changes 
during the second and third trimesters of pregnancy in 
normal women on the excursion of plasma glucose, IRI, 
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Table I. Mean (+SEM) integrated plasma glucose À 


' (expressed as mg/100 ml/interval) and integrated 


plasma IPI (expressed as pU/ ml/interval) analyzed . 
during the 24-hour metabolic periods and in 8- hour 
phases of the day in pregnancy and the corresponding 
postpartum values 





f rünesier trumester 
Glucose: - 
24 hr. 2,250 +45 2,064*+69 | 2,108T--41 
D 744 + 39 742 € 20 747 +.19 
E 765 + 23 696 + 334 741 + 228 
N 742 + 82 826] + 23i 620] + 19 
Insulin ; 
'94hr. 921 + 134 895 + 200  1,178ł + 216 
D 382 + 82 412 + 86 509] + 99: 
E 370 + 638 349 + 934 479* + 894 
N 168 + 40 134 + 30 189 + 35 





*p « 0.05 compared to post partum. 
Tp < 0.005 compared to post partum. 
tp < 0.05 compared with different phases of the day. 
Sp < 0.005 compared with different phases of the day. 
|p < 9.01 conipared to post par tum. 
Tp < 0.01 compared with different phases of the day. 


and C-P throughout the 24-hour period with meal- 
activitv-sleep cycles as metabolic modulators. Identical 
studies were conducted at 6 to 11 weeks post partum 


' and these data were used as a reference for the analysis 


of pregnancy- -induced al terations in the glucose-IRI re- 
lationship. These observátions represent the necessary 
first step in the assessment of metabolic derangements 
in diabetic pregnancies. 


Material and methods 


The study subjects consisted of. six nonobese women, 
18 to 32 years of age, observed from early pregnancy. 
All subjects had a normal 3-hour or al glucose tolerance 
test and no prenatal or postpartum complications. All 


infants were born at term and their weights were ap- 


propriate for gestational age. Written and informed 
consents were obtained. 
All studies were conducted 1 in the metabolic unit of. 


'thé Clinical Research Center (CRC). The subjects. ar- 


rived at the CRC shortly before 0730 hours ón the day 
of the experiment following 10 hours of overnight 
fasting. A 24-inch, heparin- -lock, intravenous catheter 
was inserted in a wrist vein. This permitted normal 
activity and was satisfactory for blood sampling during 
sleeping hours. The subjects were provided with stan- 
dard hospital meals at 0806, 1200, and 1700 hours and 
were encouraged to maintain their normal levels of ac- 
tivity. — 

Hourly plasma samples (6 ml) were obtained 
throughout a 24-hour period in the second (22 to 26 
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Fig. 2. Excursion of plasma IRI during the 24-hour metabclic 
clock in the second-trimester, third-trimester, and postpartum 
periods. See legend to Fig. 1 for details of format. 


weeks) and third (35 to 37 weeks) trimesters of preg- 
nancy and again at 6 to 11 weeks after delivery. Plasma 
concentrations of glucose were measured by an au- 
tomatic glucose oxidase method and plasma IRI levels 
were determined by radioimmunoassay.'° C-P immu- 
noreactivity was measured by a radioimmunoassay kit 
(Calbiochem, La Jolla, California). The first antibody, 


raised in rabbits, to human C-P cross reacts 22% by — 


weight with proinsulin." Because proinsulin is present 
at 10% to 20% of the level of C-P in the plasma of 
normal individuals,!! it contributes 2.2% to 4.4% of C-P 
immunoreactivity. The assay sensitivity ranges from 
0.24 to 0.45 ng/ml with an interassay variation of 876 
and an intra-assay variation of 5%. All blood samples 
for IRI and C-P determinations were centrifuged at 
cold temperatures (—2° C), separated, and frozen 
(—20° C) immediately until assay. Both IRI and C-P 
samples obtained from serial studies were determined 


In the same assay. 


Excursions of plasma glucose, IRI, and C-P values 
were expressed as deviations from the 24-hour mezn 
determined from the values obtained at hourly in- 
tervals. 
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Fig. 3. Excursion of immunoreactive C-P during the 24- 
hour metabolic clock in the second-trimester, third-trimester, 
and postpartum periods. See legend to Fig. 1 for details of 
format. | 


The effect of pregnancy on integrated glucose and 
IRI concentrations was estimated by the calculations of 
areas under the curve for the 24-hour period. The ef- 
fects of feeding and fasting on these values were ana- 
lyzed by dividing them into three 8-hour segments: 
daytime (D), 0700 to 1500 hours; evening (E), 1500 to 
2300 hours; and night (N), 2300 to 0700 hours. 

Paired t tests and linear correlations were used for 
statistical analyses. 


Results 


Ihe mean (+SE) fasting, 24-hour mean, and excur- 
sions of plasma glucose are depicted in Fig. 1. Mean 
fasting glucose levels were significantly reduced during 
the second (p « 0.01) and third (p « 0.05) trimesters 
of pregnancy compared to the postpartum control val- 
ues. The mean 24-hour glucose concentrations were 
also significantly reduced during the second (p < 0.01) 
and the third (p « 0.005) trimesters of pregnancy 
(Fig. 1). 


486 Cousins et al. 


February 15, 1980 
Am. J. Obstet. Gynecol. 


Table IX. Analyses of the ratio of insulin (uU/ml) and plasma glucose (mg/ 100 ml) during the fasting phase 
(premeal) and feeding phase (1- and 2-hour postprandial values) as well as the integrated 24-hour values in 


pregnancy as compared to the postpartum period (mean + SE) 


Post partum Second trimester 





Fasting 0.153 + 0.039 
24-hour mean 0.394 + 0.044 
Premeal 0.266 + 0.049 
l-hour postprandial 0 694 + 0.071 
2-hour postprandial 0.614 + 0.072 


*p < 0.05 compared to post partum, paired t test. 
tp < 0.005 compared to post partum, paired t test. 


Glucose excursions in response to meals during the 
day and evening hours were not significantly modified 
during the second trimester of pregnancy. However, a 
significant elevation of the 2-hour postprandial value 
was clearly evident ir. the third trimester compared to 
both second-trimester (p < 0.05) and postpartum val- 
ues (p < 0.01) (Fig. 1). There was no significant altera- 
tion of the integrated glucose values during day and 
evening hours (Table I). The downward excursion of 
plasma glucose during sleeping hours revealed a pro- 


gressive deviation from the nonpregnant state (post par- ` 


tum) as compared to the second (not significant) and 
third (p < 0.05} trimesters of pregnancy (Fig. 1). Thus, 


the significant decrease in 24-hour integrated glucose - 


concentration during the second half of pregnancy can 
be accounted for by the significant reduction of inte- 
grated glucose arezs during the sleeping segment of 
the metabolic clock (Table I). 

The corresponding changes in IRI concentrations 
are shown in Fig. 2 and Table I. There was a progres- 
sive increase in fasting IRI levels during the second 
(not significant) and the third trimesters (p « 0.05) of 
pregnancy from the postpartum level. The IRI incre- 
ments at ] hour after each meal were not changed dur- 
ing the second and third trimesters of pregnancy (Fig. 
2). However, the 2-hour postprandial IRI increments 
during the third trimester of pregnancy appeared to be 
more sustained, and consequently the magnitude of 
IRI excursion was significantly greater (p < 0.05) at 2 
hours after each meal in the third trimester than in the 
second trimester as well às in the postpartum period 
(Fig. 2). Thus, the increased IRI excursion during the 
day and evening hours, together wizh the elevatior: of 
fasting IRI levels, resulted in a significantly (p « 0.005) 
greater IRI secretion per 24 hours in the third trimes- 
ter of pregnancy (Table I). 

The decline in IRI levels during the sleeping hours 
occurs in both trimesters of pregnancy as well as the 
postpartum period. This relative decrease of, IRI levels 
from the 24-hour mean is greater (p « 0.05) in the 
third trimester of pregnancy as compared to the 





Third trimester 


0.241 + 0.077 0.305 + 0.071* 
0.394 + 0.047 0.516 + 0.0517 
' 0.302 + 0.058 0.400 + 0.077* 
0.746 + 0.078 0.790 + 0.073 
0.565 + 0.075 0.810 + 0.069 


second-trimester and postpartum values (Fig. 2). This 
increased IRI excursion curing sleeping hours in late 
pregnancy is not accompanied by a reduction of abso- 
lute IRI secretion as reflected by the unchanged inte- 


grated IRI values during the sleep segments of the day 


(Table I). 

The relative change m the insulmogenic response to 
mixed meals and fasting were analyzed. The relation- 
ship between IRI and glucose concentrations during 
fasting phases (before and during sleeping hours), ex- 
pressed as the IRI/glucose ratio, was significantly 
greater at 3 A.M. fasung (p « 0.05), premeal (p « 0.05), 
and 24-hour mean (p « 6.005) values in the third tri- 
mester compared ro the postpartum period (Table II). 


‘However, analyses of l- and 2-hour postprandial 


IRI/glucose ratios revealed no significant difference 
between incremer.ts during pregnancy and the post- 
partum period (Table II). 

As expected, the C-P excursions followed closely 
those of IRI (Fig. 3). The correlation coefficients for 
IRI and C-P were highly significant for all study peri- 
ods (r = 0.793 for the postpartum period, r = 0.868 
for the second trimester, and r = 0.972 for the third 
trimester). 


Comment 


The present longitudinal study in normal women 
demonstrates the effect of pregnancy on diurnal varia- 
tions of plasma glucose, IRI, and C-P levels. The 
metabolic excursions during mixed-meal feeding and 
fasting phases of the 24-hour day are modified by 
pregnancy. 

The most notable feature of the diurnal profile in 
pregnancy is the progressive decrease of plasma glu- 
cose, IRI, and C-P during sleeping hours from the sec- 
ond to the third trimester (Figs. 1 to 3 and Table I). 
This decrease from the 24-hour mean concentration 
reflects a state of relative hypoglycemia during noctur- 
nal fasting and became significantly greater in the last 
trimester of pregnancy without concomitant nocturnal 
hypoinsulinism (Table D) This finding, under near 
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physiologic conditions, is in agreement with the obser- 
vation of exaggerated hypoglycemia found in rnid- 
pregnancy during prolonged starvation studies.!^ ? 
Felig'* has shown that the exaggerated fasting hypogly- 
cemia of pregnancy results from substrate limitation of 
amino acids, particularly alanine, for gluconeogenesis. 
The continuous withdrawal of glucose and amino acids 
from mother to fetus would be additive in the genesis 
of relative hypoglycemia during nocturnal and early 


morning hours (Fig. 1). However, the counterregula- ` 


tory hormone response of catecholamines, placental 
lactogen, steroids, cortisol, and glucagon* ^^? during 
nocturnal hypoglycemia in pregnancy remains to be 
determined. 


The anabolic glucose excursions (maximal incre- 
ments above the 24-hour mean) during the feeding: 


hours of the day are remarkably small, ranging be- 
tween 30 and 35 mg/100 ml in the postpartum state, 
and are not significantly modified by pregnancy (Fig. 
1). Similarly, the catabolic excursions of plasma glucose 


(below the 24-hour mean) that occur between meals are 


not significantly changed during pregnancy (Fig. 1). 
The maximal excursions of IRI in response to the in- 
crements of plasma glucose following each meal are 
similarly unchanged at midpregnancy (Fig. 2). How- 
ever, a subtle but important change in the pattern of 
mixed-meal-induced glucose and IRI excursion occurs 
in the third trimester when the 2-hour postprandial 
glucose and IRI levels are significantly greater than che 
second-trimester (p « 0.05), and postpartum values 
(p « 0.05). This results in a more sustained glucose and 
IRI curve evident in Figs. 1 and 2. Thus, the synchro- 
nous glucose and IRI curves observed in women dur- 
ing the third trimester reflect sustained insulinogenic 
responses to glucose stimulation following the inges- 
tion of mixed meals. This is consistent with the ural- 
tered IRI/glucose ratio increments observed at 1 and 2 
postprandial hours in both trimesters of pregnancy 


REFERENCES 


l. Burt, R. L., and Davidson, I. W.: Insulin half-life and 
utilization in the normal pregnancy, Obstet. Gynecol. 
43:161, 1974. 

2. Spellacy, W. N., and Goetz, F. C.: Plasma insulin in nor- 
mal late pregnancy, N. Engl. J. Med. 268:988, 1968. 

3. Bleicher, S. J., O'Sullivan, J. B., and Freinkel, N.: Carbo- 
hydrate metabolism in pregnancy. V. The inter-relation- 
ship of glucose, insulin, and free fatty acids in late pr 
nancy and postpartum, N. Engl. J. Med 271:866, 1964: 

4. Freinkel, N., and Metzger, B. E.: Some consideration of 
fuel economy in the fed state during late human preg- 
nancy, in Camerini, R. A., and Cole, H. S., editors: a 
Diabetes in Early Life, New York, 1975, Academic Press 
Inc., P: 289. 

5. Yen, S. S. C., Tsai, C. C., and Vela, P.: Gestational 


24-Hour glucose, insulin, and C-peptide 487 


(Table II). These findings differ from previous reports 
describing marked (80% to 300%) hyperresponsiveness 
of IRI to an intravenous glucose challenge during the 
third trimester of pregnancy.” * 5 18 In our studies the 
physiologic stimulus of mixed meals elicited only a 
small (31%) increase in IRI secretion in third-trimester 
pregnancy as compared to the postpartum state (the 4 


hour postprandial integrated IRI area was 844 „U/ml 


versus 644 wU/ml in the third trimester and post par- 
tum, respectively). Thus, the quantitative increase in 
insulin in response to food intake in pregnancy is rela- 
tively small. —— 

The mean fasting (8 A.M.) and integrated 24-hour 
glucose concentrations are significantly decreased dur- 
ing the second and third trimesters of pregnancy. 
These changes are principally due to the nocturnal re- 
duction of glucose levels without changes in the abso- 
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cretion is significantly elevated during fasting phases of 
the day (ie., 8 a.M. fasting and premeal levels) as 
reflected by the increased IRI/glucose ratio (Table II). 
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is in agreement with previous studies?" ** and serves as 
a reliable reference for evaluation of 8-cell function in 
diabetic women who have received insulin therapy. 
This longitudinal study in normal pregnant women will 
be helpful in the assessment of the metabolic abnor- 
malities of diabetic pregnancies and their management 
by conventional methods or with a -cell simulator.” 
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Acute exercise stress in the pregnant ewe 


JAMES F. CLAPP III, M.D. 


Burlington, Vermont 


in the near-term pregnant ewe, acute treadmill exercise produced significant changes in maternal 
and fetal parameters only with the onset of maternal exhaustion which was unrelated to the degree 
or duration of maternal exercise. With exercise to exhaustion the rate of both uterine and umbilical 
blood flow fell but uterine and umbilical oxygen uptakes were unchanged. Although maternal 
lacticemia developed and fetal Po, fell no excess lactate was produced by the uteroplacental 
tissues or fetus. The increase in maternal heart rate during exercise was directly related to the 
decrease in uteririe blood flow. (AM. J. OBSTET. GYNECOL. 136:489, 1980.) 


THE EFFECTS of maternal exercise on fetal well-béing 
and pregnancy outcome are largely unknown. In 1956, 
Morris. and colleagues! demonstrated that the recis- 
tribution of cardiac. output during exercise resulted in 
a reduction of uterine blood flow in both normal and 
pre-eclamptic women. This observation led others? to 
evaluaté the fetal heart rate response to maternal 
exercise as a clinical test for detecting uteroplacen:al 
insufficiency with inconclusive results. Emmanouilides 
and associates? observed a decrease in fetal Po, and an 
increase in heart rate in near-term lambs during ma- 
ternal exercise while Orr and associates? found no siz- 
nificant change in the rate of uterine blood flow durirg 
exercise in the same species. 

The present experiments were undertaken : as the 
initial step in a more coniprehensive evaluation of the 
effects of maternal exercise on the fetus in utero. They 
were designed to examine the changes induced by sus- 
tained, low-level maternal treadmill exercise on mu_- 
tiple maternal, uterine, and fetal cardiovascular and 
metabolic parameters with the pregnant ewe as the 
animal model. 


Material and methods 

Ten grade ewes and their fetuses were prepared a: 
operation with maternal spinal anesthesia supple- 
mented with intravenous pentobarbital at 110 to 135 
days’ gestation. Intraoperatively, 1 gm of ampicillin was 
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introduced into the amniotic sac and maternal peri- 
toneal cavity. No preoperative or postoperative an- 
tibiotics or progesterone was used. Heparin-filled 
polyvinyl sampling catheters were placed in the distal 
maternal and fetal aortas via the femoral artery, in the 
main uterine vein via a tributary on the pregnant horn, 
and in the common umbilical vein by transabdominal 
puncture.’ Additional catheters were placed in the 
amniotic fuid and maternal inferior vena cava for 
pressure reference and infusion. The catheters were 
tunnelled subcutaneously to the maternal flank and 
stored in a flexible pouch when not in use. 

The experiments were, done between the fourth 
and tenth postoperative days without prior maternal 
treadmill training. Prior to the experiment a telether- 
mometer probe was introduced 4 inches into the rec- 
tum and secured. Then the ewe was placed in a re- 
straining cart on a stationary treadmill in a controlled 
thermal environment at 40? F with free access to food 
and water. After a 1- to 2-hour period of accommoda- 
tion, control measurements of uterine and umbilical 
blood flow, oxygen uptake, and lactate balance were 
obtained along with measurements of blood gases, ma- 
ternal temperature, and maternal and fetal arterial 
pressure and heart rate. This was followed by a period 
of sustained maternal treadmill exercise at a rate of 1 to 
3 miles per hour lasting for 1 to 3 hours. All mea- 
surements were repeated over a 20-minute interval just 
prior to discontinuing exercise. 

Maternal and fetal arterial pressures and amniotic 
fuid pressure were recorded on a Beckman Dyno- 
graph via Statham P23 transducers and Beckman 9872 
strain gauge couplers. Maternal and fetal heart rates 
were sampled every 5 minutes by counting the arterial 
pressure wave frequency and maternal rectal tempera- 
ture was obtained every 5 minutes with a Yellow 
Springs telethermometer. 
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Fig. 1. The effect of maternal exercise on maternal tempera- 
ture and maternal anc fetal heart rate and mean arterial pres- 
sure. The open bars represent the mean of the control mea- 
surements; the stippled bars, the mean value obtained during 
sustained treadmill exercise; one standard deviation is su- 
perimposed. The columns labeled N and E refer to the 
nonexhausted and exhausted groups, respectively, while N +E 
represents the combined data from the 10 animals. *Sig- 
nificant at the 0.05 level. **Significant at the 0.01 level. Ma- 
ternal values are on the left and fetal values on the right. 


Uterine and umbilical blood flows were measured by 
the diffusion equilibrium technique and antipyrine was 
-used as the test substance.® ° The integrated samples 
from the maternal aorta, main uterine vein, fetal distal 
aorta, and common umbilical vein -were collected 
anaerobically and used for determination of pH, Po;, 


Pco, and whole-blood oxygen content in duplicate. 


Samples for whole-blood lactate and pyruvate content 


were drawn separately into iced 12% trichloroacetic ` 


. acid at tlie end of each flow measurement. Dilution was 
determined gravimetrically and the ‘protein-free su- 
pernatant was obtained by immediate centrifugation at 
4° C. 


A Radiometer Microblood Gas apparatus calibrated. 
at 38.5° C was used for pH, Po, and Pco; mea- 5 


surements. Whole-blood oxygeri content was obtained 
with a Lex-O;Con oxygen. analyzer calibrated 
with distilled water saturated with oxygen at 0° C. 
The concentration of lactate and pyruvate was deter- 
mined spectrophotometrically by a lactic dehydroge- 
nase method. 
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Results 


As the experiments progressed it became apparent 
that significant alterations were not related to either-the 
degree or the duration of treadmill exercise but rather 
to the presence or absence of maternal exhaustion. Be- 
haviorally, maternal exhaustion was characterized by a 
staggering gait requiring assistance .to avoid collapse 


and marked tachypnea. Objectively, both maternal 


temperatue and heart rate rose significantly (> 1? C 
and > 2596, respectively. On this basis the ani- 
mals were divided into nonexhausted and exhausted 


groups, each comprising five ewes. The data obtained 


are presented graphically in Figs. 1 through 5, both by 
group and as the combined data from all 10 animals. 
Significance was determined by the paired t test within 
groups and by the unpaired t test between groups. Lin- 
ear regression analysis was used to detect significant 
interrelationships. between the parameters examined. 
Maternal rectal temperature did not change sig- 
nificantly during exercise in the nonexhausted group, 
with an average rise of 0.2°.C, while it rose an average 
of 1.4° C in the exhausted group (Fig. 1). Likewise, ` 
maternal heart rate rose only an average of 9 bpm in 


- the norexhausted group while it rose an average of 60 


bpm with exercise to the point of exhaustion. Fetal 
heart rate demonstrated no consistent change with 
exercise in either group although the mean rate in the 
nonexhausted group (155 + 10) was significantly (0.01) 
lower than that obtained (196 + 18) in the exhausted 
group. This could not be explained on the basis of a 
difference in gestational age between the two groups. 
However, the mean control umbilical venous Po; (Fig. 
4) was more than 4 mm Hg lower in the exhausted 
(26.8 + 2.3 mm Hg) than in the nonexhausted (31.2 
+ 5.7 mm Hg) group, which suggests that the tachycar- 
dia may be related to an increase in sympathetic tone. 
There were no significant changes observed in mater- 
nal or fetal mean arterial pressure during treadinill 
exercise in either group. Mean maternal arterial pres- 
sure was 80 + 6 mm Hg and mean fetal arterial pres- 
sure was 58 + 6 mm Hg. 

Máternal and fetal arterial pH rose during treadmill 
exercise in both groups but reached significance only in : 
the exhausted group. The mean maternal valüe for all _ 
animals rose from 7:48 + 0.05 to 7.58 + 0.10 and the 


_mean fetal value rose from 7.36 + 0.08 to 7.41 + 0.06. 


This was clearly secondary to maternal respiratory al- 
kalosis.as evidenced by the degree of hypocapnia ob- 
served (Fig. 2). The mean maternal Pco, for all animals 
fell from 84.1 + 4.2 to 23:2 + 6.7 mm Hg and the. 

mean fetal Pco; fell from 45.1 + 5.0 to 37.9 + 7.0 mm © 
Hg. 
Maternal base excess did not change significantly in 
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Fig. 2. The effect of maternal exercise on maternal and fetal 
arterial pH, base excess, Poz, and Pco; The arrangement of 
the data is as described for Fig. 1. 


the nonexhausted group. However, treadmill exercise 
to the point of exhaustion resulted in a.fall in base 
excess from a mean value of +5.8 + 1.7 mmoles/L to 
—0.6 + 6.3 mmoles/L, indicating the presence of mild 
maternal metabolic acidosis in the exhausted group. 
Similar changes were not observed in the fetal com- 
partment (Fig. 2). 

Although no change in maternal arterial Po; was ob- 
served during exercise, mean fetal arterial Po; fell in 


both groups but reached significance only in the . 


exhausted group, where it fell from 20.8 + 0.4 to 
14.8 + 3.6 mm Hg (Figs. 2 and 4). 

There was no appreciable change in uterine or um- 
bilical blood flow during exercise in the nonexhausted 
group. Mean values for uterine flow rate were 249 
+ 37 ml/kg/min before and 234 + 36 ml/kg/min dur- 
ing exercise. Mean umbilical flow rate was 254 + 36 
ml/kg/min before and 245 + 37 ml/kg/min during 
exercise. However, treadmill exercise to the point of 
exhaustion was associated with a 28% decrease in the 
rate of uterine blood flow and a 10% decrease in the 
rate of umbilical blood flow. Mean uterine flow rate 
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Fig. 3. The effect of maternal exercise on uterine and umbili- 
cal blood flow, oxygen content difference (AO) across the 
circulations and oxygen uptake. The arrangement of the data 
is as described for Fig. 1. 


decreased from 232 + 41 to 168 + 38 ml/kg/min and 
umbilical flow rate decreased from 354 + 96 to 317 
+ 84 ml/kg/min. Both are significant at the 0.01 level. 
Again the contro] rate of umbilical blood flow was sig- 
nificantly higher in the group of animals which even- 
tually became exhausted. The reason for this is un- 


. clear. 


In both circulations when a significant decrease in . 
flow occurred it was accompanied by a significant in- 


crease in the oxygen content difference across the cir- 


culation in question (Fig. 3). As a result uterine and 
umbilical oxygen uptakes remained at control levels 
during treadmill exercise in both groups. Mean values 
for uterine oxygen uptake were 9.7 + 1.0 before and 
10.4 + 0.7 ml/kg/min during exercise. Mean values for 
umbilical oxygen uptake were 10.1 + 1.3 ml/kg/min 
before and 10.4 + 1.3 ml/kg/min during exercise. 
The decrease in fetal arterial Po;.observed during : 
exercise in the exhausted group also occurred in simul- 
taneous samples drawn from the common umbilical 
vein and main uterine vein (Fig. 4). It decreased in the 


umbilical vein from 26.8 + 2.3 mm Hg before to 
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Fig. 4. The effect of maternal exercise on oxygen tension in 
the fetal distal aortia (upper left), common umbilical vein (up- 
per right), maternal aorta (lower left), and main uterine vein 
(lower right). The arrangement of the data is otherwise as 
described for Fig. 1. 


22.0 + 4.1 mm Hg during exercise while it fell from 
40.6 + 3.3 to 34.2 + 6.3 mm Hg in the main uterine 
vein. Similarly, in the exhausted group only, the oxy- 
gen content of uterine venous and the common umbili- 
cal vein blood fell during exercise, indicating a de- 
crease in the percent saturation of hemoglobin with 
oxygen in these vessels. Uterine venous oxygen content 
was 6.9 + 0.8 vol% at rest and 5.7 + 1:3 vol% during 
exercise. At rest umbilical arterial and venous oxygen 
contents were 6.0 + 1.5 and 9.1 + 2.0 vol%, respec- 
tively, falling to 3.8 + 2.2 and 7.3 + 2.8 vol% during 
exercise. The concurrent decrease in oxygen content 
indicated that the decreased oxygen tension observed 
was not simply due to a shift in the hemoglobin dis- 
sociation curve in response to hypocarbia and alkalosis. 
Rather it represents a true downward shift on the dis- 
sociation curve in response to the decrease in flow 
rates. 

In the nonexhausted group both whole-blood lactate 
'and the lactate/pyruvate ratio decreased during exer- 
- cise. However, with exercise to the point of exhaustion 
both rose, indicating the presence of systemic lac- 
ticemia. In the latter group mean arterial whole-blood 
lactate increased from 0.91 + 0.34 to 2.37 + 2.10 
mM/L while the lactate/pyruvate ratio increased from 
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Fig. 5. The effect of maternal exercise on whole-blood lactate 
and the lactate/pvruvate ratio in the fetal distal aorta, com- 
mon umbilical vein, maternal aorta, and main uterine vein. 
The arrangement of the data is as described for Figs. 1 and 4. 


5.41 + 1.4 to 9.3 = 6.3. Similar changes of lesser mag- 
nitude were observed in simultaneous samples from 
the uterine vein (Fig. 5). As the increase in the lactate/ 
pyruvate ratio was greater in the aorta than in the uter- 
ine vein there was no evidence of uterine hypoxia de- 
spite the fall in Po; and oxygen content in the uterine 
vein. Similar changes were noted in the fetal arterial 


whole-blood lactate and the lactate/pyruvate ratio 


when the ewe was exercised to exhausuon. Whole- 
blood lactate increased from 1.72 + 0.27 to 
2.52 + 1.21 mM/L and the lactate/pyruvate ratio in- 
creased from 6.6 + 1.0 to 9.1 + 3.5. However, simul- 
taneous changes were of greater magnitude in samples 
drawn from the umbilical vein, indicating continued 
lactate uptake by the fetus during maternal exercise. 

With linear regression analysis, weak correlations 
(R = 0.6 to 0.7) were present between many of the pa- 
rameters examined. Although this suggested that in- 
terrelationships were present between multiple vart- 
ables, the number of observations was too few to allow 
multiple regression analysis of the data. In one instance 
a strong correlation was present, The percent increase 
in maternal heart rate correlated directly with the per- 
cent decrease in the rate of uterine blood flow during 
treadmill exercise (R = —0.893). 
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Comment 


These experimental results indicate that in the near- 
term pregnant ewe with presumed normal placental 
function, acute, sustained, low-level treadmill exercise 
to the point of maternal exhaustion is not immediately 
detrimental to the fetus in utero despite a fall in uterine 
blood flow and fetal Pos. Under these conditions oxy- 
gen uptake by the uteroplacental tissues and fetus is 


maintained by a downward shift on the dissociation — 


curve and an increase in the oxygen content difference 
across the uterine and umbilical circulations similar to 
that previously observed during maternal epinephrine 
infusion. Despite maternal systemic lacticemia, there 
was no evidence of acidosis or anaerobic metabolism in 
the uteroplacental or fetal tissues. 

The data are in agreement with the earlier observa- 
tions of Emmanouilides and associates,’ except for the 
absence of a rise in fetal heart rate and arterial pressure 
during exercise in the present series. As pointed out by 
Pernoll and associates!! this may be related to differ- 
ences in the gestational ages of the fetuses at the time of 
experiment. 

The mechanism of reduced uterine perfusion dur- 
ing exercise to exhaustion was not explored in these 
experiments. Exercise itself leads to a redistribution of 
cardiac output that results in a decrease in splanchnic 
blood flow as maximum oxygen consumption is ap- 
proached.” Although systemic catecholamine release is 
a possibility,!? Hobel and associates! could not detect 
significant elevations during exercise in the pregnant 
ewe. However, in the present studies significant exer- 


cise stress was always associated with significant mater- . 


nal hyperthermia and respiratory alkalosis. Both have 
been shown to result in decreased uterine perfusion. 
Small but significant decreases have been demon- 
strated in response to alkalosis without hypocarbia.!* 
The effect of hyperthermia (41.5? C) both with and 


REFERENCES 


1. Morris, N., Osborn, S. B., and Wright, H. P.: Effective 
uterine blood-flow during exercise in normal and pre- 
eclamptic pregnancies, Lancet 2:481, 1956. 

2. Stembera, A. J., and Hodr, J.: The “exercise test” as early 
diagnosis aid for fetal distress, in Horsky, J., and Stem- 
bera, Z. K., editors: Intrauterine Dangers to the Fetus, 
Amsterdam, 1967, Exceprta Medica Foundation. 

3. Hon, E. H., and Wohlgemuth, R.: The electronic evalua- 
tion of fetal heart rate. IV. The effect of maternal exer- 
cise, AM. J. OBSTET. GYNECOL. 81:361, 1961. 

4. Pomerance, J. J., Gluck, L., and Lynch, V.A: Maternal 
exercise aS a screening test for uteroplacental in- 
sufficiency, Obstet. Gynecol. 44:383, 1974. 

5. Emmanouilides, G. C., Hobel, C. J., Yashiro, K., and 
Klyman, G.: Fetal responses to maternal exercise in the 
sheep, AM. J. OBSTET. GYNECOL. 112:130, 1972. 
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without respiratory alkalosis has been examined by 
Oakes and colleagues.'® They observed a 25% decrease 
in uterine flow with hyperthermia alone, which was 
augmented by concurrent respiratory alkalosis. Thus, a 


variety of interrelated mechanisms may be involved 


which produce significant variability in the magnitude 
of the flow response to exercise. 

The relationship between maternal heart rate and 
the rate of uterine blood flow during exercise suggests 
that the uterine flow response may be related to the 
pre-exercise condition of the ewe. This may ex- 
plain the discrepancy between the data obtained in the 
present study and those obtained by Orr and associ- 
ates;? This conclusion is strengthened by the recent 
paper of Hohimer and associates.'® These investigators 
found no change in uterine blood flow during short- 
term treadmill exercise of well-trained, preconditioned 
pygmy goats. 

The present study does not address the question of 
the effects of sudden repetitive peak exercise during 
pregnancy nor does it deal with the effects of exercise 
in early pregnancy. Both situations are quite different 
physiologically from the experimental conditions used 
in these experiments. In the first instance, the change 
in the distribution of maternal cardiac output may be 
quite different. In the second, uterine flow rates per 
unit weight of tissue are much higher and the placenta 
less well developed. Under these circumstances the ef- 
fect of exercise on the fetus in utero may be quite 
different. 

In summary, the present data indicate that in the 
untrained, near-term pregnant ewe with presumed 


normal placental function, acute, sustained, low-level 


maternal exercise produces significant changes in mul- 
tiple maternal and fetal parameters only if continued to 
the point of exhaustion, without evidence of fetal com- 
promise. 
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High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 
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BETADINE DOUCHE 
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vulvovaginal area with BETADINE 
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decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 
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pathogens too 

The broad-spectrum microbicidal 
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kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents. 


the BETADINE MICROBICIDES 


IONILIASIS. 





Gentle to patients 





ut ~ sm B ^ o. s 
f i? . 9 y ya F r r 
KT Cini - a) DP f° ; ^1 
ir y ise ae NBN e d DS UD 
N PEII Iire 
HET mu a 9; g i rP 
De oa a ee NNI ‘ 8 en BAS WU 
BEBBOQPES Wher |y Wa Wak 
1 ES i 
“ NA 
a A HASN ; j mu bs EMEN. NB 
iC Eoanimaeoen 
" Mu m & 7 | RD X4 WI Ce EIS TA ia 
eal odilitial 
»BEBUPOSZEBNEBEUPE 
t i M a EI M PRL, a Va m Xx | ee uM E] 
nid eumntamatie raliaf 
EEG zd eH s] BEER IN $ a IE I "HN giiir 
po E 68 We {i m" SUI EEBSESEWVP EH WEES 
q = E 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 
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BETADINE” Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag o! 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) ee ve squeezable, plastic syringe 


(a o ATQUE TRIN cannula 
Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE* Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 


in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 





Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 
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CLINICAL FACULTY 
POSITIONS OPEN 
1980-1981 
COLLEGE OF MEDICINE, 
KING FAISAL UNIVERSITY 
DAMMAM, SAUDI ARABIA 


The expanding College of Medicine at King Faisal University 
is going into its sixth year of development and invites ap- 
plications from qualified clinical faculty for the 1980-1981 
academic year in: 


OBSTETRICS/GYNECOLOGY 


SALARIES are highly competitive and negotiable; comparable 
to other Saudi universities. 


BENEFITS include free furnished housing, educational 
allowances, air tickets to and from Saudi Arabia once a year 
for a family of four, 60-day paid vacation in the summer, 
liberal overweight allowance. Contracts are for one year and 
are renewable. 


Send curriculum vitae with current telephone number, and 
the names and addresses of three references to: 


DR. TAWFIQ TAMIMI 
Dean, College of Medicine 
King Faisal University 


c/o Saudi Arabian P.O. Box 2 
Educational Mission Sunbury-on-Thames 
2221 West Loop South OR Middlesex TW16 5JP 


Houston, Texas 77027 England 





University Department: Obstetrics & Gynaecology. 
Hospital Department: Obstetrics & Gynaecology. 
University Title: Professor and Chairman. 

Hospital Title: Chief. 


Qualifications required: M.D., Royal College 
Fellowship or equivalent. 


Nature of Duties: Leadership of a University Depart- 
ment with Divisions in seven affiliated teaching 
hospitals, research activities in Medical Science 
Building, association with several community 
hospitals, and a close linkage with the proposed high 
risk pregnancy network programme for Metro- 


politan Toronto. The Chairman may also be Chief of 
Obstetrics and Gynaecology at an affiliated hospital. 


Salary: Commensurate with the rank, and full-time 
Clinical Faculty status. 


Person to whom enquiries should be sent: 
Dr. R. Brian Holmes 
Dean, Faculty of Medicine 
University of Toronto 
Room 2109, Medical Sciences Building 
Toronto, Ontario, Canada M5S 1A8 


Effective Date of Appointment: July 1, 1980. 


Closing Date for receipt of Applications: March 1, 
1980. 
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ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C:s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in O.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize — to estrogen. The O.C. prod- 
uct osoren for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient "— It is recommended that new acceptors of 0.C.s 
Should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
"veda, conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 

rtension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 
















1. Thromboembolic Disorders and Other Vascuiar Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 


CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(ci arette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an 0.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
E» must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
ncluding coronary thrombosis is directly related to the dose of estrogen used 
n 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
).08 mg of estrogen. Their analysis did suggest, however, that the quantity 
3f estrogen may not be the sole factor inv. lvec. This finding has been sup- 
»orted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
J.C.s have not been performed. Cases of thromboembolic disease have been 
'eported in women using these products, and they should not be presumed to 
de free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
JRY DISEASE. A large British prospective study estimated the mortality rate 
yer 100,000 women per year from diseases of the circulatory system for 
isers and nonusers of 0.C.s according to age, smoking habits, and duration 
)f use. The overall excess death rate annually from circulatory diseases for 
).C. users was estimated to be 20 per 100.000 (ages 15-34 —5/100,000; 
iges 35-44 — 33/100,000; ages 45-49 — 140/100, » The risk is concen- 
rated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
dle, however, to examine the interrelationships of age, smoking, and dura- 
ion of use, nor to compare the effects of continuous vs. intermittent use. 
Mthough the study showed a 10-fold increase in death due to circulatory dis- 
vases in users for 5 or more years, all of these deaths occurred in women 35 
yr older. Until larger numbers of women under 35 with continuous use for 5 
dr more years are available, it is not possible to assess the magnitude of the 
‘elative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
us methods of contraceptign. The estimates of risk of death for each method 
nclude the combined risk of the contraceptive method (9 thromboem- 
dolic and thrombotic disease in the case of C.C.s) plus the risk attributable to 
»regnancy or abortion in the event of method failure. This latter risk varies 
vith the effectiveness of the contraceptive method. The findings of this 
inalysis are shown in Table 1 below. The study concluded that the mortality 
issociated with all methods of birth control is low and below that cf 
thildbirth, with the peel of 0.C.s in women over 40 who smoke. (The 
ates given for pill only/smokers for each age group are for smokers as a 
‘lass. For ''heavy'' smokers (more than 15 cigarettes a day), the rates given 
vould be about double; for "light" smokers (less than 15 cigarettes a day), 
ibout 50 percent.) The lowest mortality is associated with the condom or dia- 
»hragm backed up by early abortion. The study also concluded that O.C. 
isers who smoke, especially those over the age of 30, have a greater mortal- 
ty risk than 0.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
10 control per 100,000 nonsterile women by regimen of control and age of 
vomen are: 


15-19 20-24 25-29 30-34 35-39 40-44 
lo method 55 ^83 74 139 208 22.6 
\bortion only in. (ete. 128 LEA 2 
ill only—nonsmokers 1.3 1.4 1.4 BE. 1595-7 11 
'ill only—smokers 1.5 1.6 16 10.8 13.4 589 
JDs only 0.9 1.07 12 14 2.0 1.9 
raditional 
ontraception only 1.1 1.6 2.0 3.6 5.0 4.2 
raditional contra- 
eption and abortion &2 82° .03 03 63° 02 


he risk of thromboembolic and thrombotic disease associated with 0.C.s 
1creases with age after approximately age 30 and, for myocardial infarction, 
i further increased by hypertension, "ram idemias, o , diabetes, or 


istory of preeclampic toxemia and espec y cigárette smoking. Based on 
1e. data ciurrantiv availahia tha folinwinn la nivac a nrncc actimato nf the 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplainec, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia: 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, polycystic ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported ven ia an increased risk of endometrial cancer in 
users of conventional combination or Mog soa 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a — risk was Suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of canes within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk Ria much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
ots m the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high poo of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the ems and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may n abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed /n utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
UY (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the oo epe regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
mendation. The administration of pro estogen-only or progestogen-estrogen 
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bladder disease in users of 0.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on 0.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemía or elevated blood pressure p preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pee 
may remain within the ‘‘normal’’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
0f a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual regen 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
Gary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contrace 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned, PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
— examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the eren is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impairec liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. eb n es the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthaiein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased Aa binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by MNT cd 
iodine (PBI). T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreasec, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased Asien excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., Parii vitamins and hypoglycemic ap RCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have reported in patients 
receiving 0.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of , edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
ossible diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, e multiforme, erythema 
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The optimal method of infant delivery for gravida wcmen with immunologic thrombocytopenic 
purpura (ITP) is controversial because of the unpredictability of the fetus developing 
thrombocytopenia and the uncertainty of the relatior: between vaginal birth and intracranial 
hemorrhage in thrombocytopenic infants. We have employed the technique of platelet counts on 
fetal scalp blood obtained prior to or early in the course of labor in 12 patients with ITP. A count of 
50,000/cu mm, selected on the basis of literature review and retrospective analysis of our own 
experience, was used to define fetal thrombocytopenia. Three thrombocytopenic fetuses were 

. delivered by cesarean section. Trial labor was permitted in the other nine cases in which fetal scalp 
platelet count exceeded 50,000/cu mm. The outcome was good in all instances. If cesarean section 
is to be employed in ITP patients to obviate the potantial danger of fetal hemorrhage with vaginal 
delivery, the use of platelet counts of fetal scalp blcod seems tc provide the most rational basis for 
management at present. (AM. J. OBSTET. GYNECOL. 136:495, 1980.) 


IMMUNOLOGIC thrombocytopenic purpura (I TP) rep- 
resents the most common autoimmune hematologic 


disorder encountered during pregnancy. Caused by an: 


antiplatelet antibody of the subclass 3 of immunoglob- 
ulin G, to which the placenta is permeable,’ the disease 
may be associated with thrombocytopenia in the fetus 
and neonate, accounting for increased morbidity and 
deaths during the perinatal period. However, throm- 
bocytopenia and bleeding do not occur in all infants 


born of women with this disease and, in fact, their oc- ` 


currence seems to be quite unpredictable. Conse- 
quently, guidelines for the obstetric management of 
the gravida woman with ITP, and specifically the ques- 
tion of the optimal method of delivery, are conflicting. 
Some authorities recommend cesarean section for tra- 
ditional obstetric indications only.-* Others propose 
abdominal delivery for patients under certain circum- 
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stances, such as a low maternal platelet count, which 1s 
thought to present special risks for perinatal throm- 
bocytopenia.5-* Still others advocate universal cesarean 
section for all gravida women with this disease.* ? Ce- 
sarean section is not to be advised lightly in patients 
with coagulopathies, particularly when the indication 
(risk of perinatal thrombocytopenia) appears inconsis- 
tently. Herein we report the use of platelet counts in 


fetal scalp blood as a technique for identifying those 


thrombocytopenic fetuses that might benefit from ab- 
dominal delivery. 


Methods 


The technique of fetal scalp blood sampling for 
platelet counts was first carried out in 10 normal pa- 
tients. At the time of amniotomy for either elective in- 
duction or augmentation of labor, scalp blood was col- 
lected for comparison of platelet counts in umbilical 
and neonatal heel capillary blood from the same in- 
fants following delivery. Scalp blood platelets were 
counted using the Unopette Test 5855 System (Bec- 
ton-Dickinson, Rutherford, New Jersey), consisting of 
a plastic pipette that fills by capillary action to 0.02 ml 
and a reservoir containing 1.98 ml ammonium 
oxalate—Sorensen’s phosphate buffer diluent. The 
system is commercially available and widely used for 
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Table I. Infant platelet counts in normal pregnancies 
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Infant platelet counts/cu mm 


Mean + SEM 293,200 + 41,000 


196,& 


226,000 
120,000 
271,000 
185,000 
205,000 
310,000 
171,000 
194,000 


00 + 22,000 


Capillary 
227,000 174,000 
230,000 390,000 
270,000 215,000 
495,000 475,000 
600,000 430,000 
315,000 355,000 
290,000 73,000 
204,000 175,000 


317,000 + 41,500 


Table II. Fetal scalp blood plate counts in 12 pregnancies associated with ITP 


Mother 


Platelet counti(cu mm) 





Patient Lowest At Method 
no. antepartum delivery ‘of delivery ` 
1 439,006 439,000 Vaginal 
2 48 00C 145,000 Vaginal 
3 116,000 116,000 Vaginal 
4 48 000 246,000 Vaginal 
5 58 ,0C0 107,000 Vaginal 
6 77 ,0C0 110,000 Vaginal 
7 239,0C0 225,000 Vaginal 
8 11,0C0 83,000 Cesarean section 
9 57,000 57,500 Cesarean section 
10 9,000 9,000 Cesarean section? 
lI 72,000 91,000 Vaginal 
12 50,000 112,000 Cesarean section 


Infant 
Fetal Umbilical- Lowest Neonatal 
scalp cord neonatal complications 
171,000 180,000 365,000 — 
92,000 — 80,000 220,000 — 
>43 ,000* 82,000 76,000 — 
375,000 — 285.000 — 
>60,000* 120,060 90,000 — 
175,000 280,0C0 220,000 — 
235,000 — 260,000 — 
6,000  : 7,000 7,000 Melena, hematuria 
20,000 16,000 4,000 Melena 
200,000 — 385,000 €— 
200,000 348,000 228,000 >~ - — 
` 8,000 7,000 14,000 ^" Petechiae 





*Plus clumps of platelets. 
tCephalopelvic disproportion. 


manual determination of platelet counts. The scalp 


sampling technique is very similar to that used for mea- . 


surement of fetal scalp pH? in that a plastic cone 
equipped with a light source is introduced into the va- 
gina and placed against the fetal scalp. After appro- 
priate cleansing, a stab wound is made with a blade. 
The Unopette pipe:te, held in the teeth of a long Allis 
clamp, is held agairst the bleeding point and fills with 
0.02 ml blood by capillary action. When full, the pipette 
is removed from the vagina and introduced into the 
Unopette diluent reservoir, and the blood is evacuated 
into the diluent. The platelets are then counted using 
the standard manual hemocytometer method." 
Between January l, 1977, and June 30, 1979, 12 
pregnancies complicated by maternal ITP were studied 


‘prospectively by use of the aforementioned method of ` 


fetal scalp blood sampling. In five patients labor began 
spontaneously and amniotomy and scalp sampling 
were done as soon.as cervical dilation reached 2 to 3 
cm. In seven subjects who reached term and had a 
similar degree of cervical dilation before labor, am- 
niotomy was done for elective induction and fetal scalp 


blood was obtained immediately thereafter. Selection 
of the method of delivery was based on the platelet 
count in the fetal scalp blood sample. Data were ana- 
lyzed statistically by Student's t test. 


Results 


Platelet counts on blood samples from the fetal scalp, 
umbilical cord, and heel capillary in the 10 normal in- 
fants are listed in Table I. Although there was consid- 
erable variability, no significant difference existed be- 
tween the mean counts in fetal scalp and neonatal heel 
capillary blood obtained immediately after birth 
(t= 2.17, p= 0.07). Cord blood counts were sig- 
nificantly higher (t = 2.70, p « 0.05) than either scalp 
or heel blood counts, reflecting the well known differ- 

' ence between central and capillary platelet counts. 

The results from 12 patients with ITP who were sub- 
jected to.scalp blood sampling are shown in Table II. 
Three fetuses (Nos. 8, 9, and 12) had counts <50,000/ 
cu mm in scalp blood and'were delivered by immediate 
cesarean section. The other nine fetuses had counts 
>50,000/cu mm and labor was allowed to continue. 
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Eight of these were delivered vaginally and one (No. 
10) was delivered by cesarean section for cephalopelvic 
disproportion. The only three infants to develop 


neonatal thrombocytopenia were those delivered ab- | 


dominally because of low platelet counts from scalp 
blood. Although all three developed neonatal bleeding 
problems, none had intracranial hemorrhage. 

In seven cases (Nos. 1 to 7), a maternal count of 
>100,000/cu mm was associated with fetal/neonata! 
counts of >50,000/cu mm. In two cases (Nos. 8 and 9). 
maternal thrombocytopenia was associated with fetal!’ 
neonatal thrombocytopenia. However, two women 
(Nos. 10 and 11) with platelet counts <100,000/cu mm 
were delivered of infants with normal counts, and one 
mother (No. 12) with a count >100,000/cu mm was 
delivered of a markedly thrombocytopenic neonate. In 
every case, whether or not the neonate would become 
thrombocytopenic was accurately predicted by the fetal 
scalp blood platelet count. 

In two instances (Nos. 3 and 5) there was techniczl 
difficulty in obtaining the fetal scalp sample because 
the blood clotted, which, in itself, seemed reassuring. 
When these platelet counts showed platelet clumping, 
it was felt that values were falsely low, an assumption 
that subsequently was proven to be true. 


The risk of cesarean section in women with ITP is 


exemplified by one patient (case No. 12) with a preop- 
erative platelet count of 112,000/cu mm. During op- 
eration her platelet count apparently fell, and she de- 
veloped generalized oozing and brisk bleeding from 
the uterine incision. Blood and packed platelet trans- 
fusion and bilateral internal iliac artery ligation were 
necessary for adequate hemostasis. At the end of the 
procedure her platelet count was 34,000/cu mm, but 
she had no further bleeding problems during the 
postpartum period. 


Comment 


In order to define significance level for the relation- 
ship of perinatal thrombocytopenia and maternal ITP, 
we reviewed published reports and our own experi- 
ence. Reports of pregnancy complicated by ITP pub- 
lished over the past 15 years?" ? !?7?? identified 67 pa- 
tients with 77 pregnancies about whom sufficient 
information was available to permit tabulation of tne 
relationships between maternal and infant platelet 
counts and between thrombocytopenia and bleeding in 
the neonate. Between 1960 and 1978, 29 ITP patients 
with 36 pregnancies were delivered of their infants at 
the University of Utah Medical Center or the Univer- 
sity of Iowa Hospitals or were managed in consultation 
with obstetricians at one of these institutions. Thus, 
data from 96 patients with 113 pregnancies were avail- 
able for retrospective analysis. The diagnosis in ezch 
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400 


300 yz 81,188 + 0.255 X 
r20.2759 


200 


look 





MATERNAL PLATELET COUNT / mm?XIO* 


100 200 300 400 
INFANT PLATELET COUNT / mm?x10o? 
Fig. 1. Relationship between the maternal platelet count at 


delivery and the infant platelet count from our series and 
cases reported in the literature in which both values were 


` available. 


Table HI. Relationship of infant platelet count 
to neonatal bleeding 








Bleeding 
Infant platelet 


countícu mm Serious 


«50,000: 
. Our series 6 3 4 

Literature 14 5 1 
Total 20 (51%) 8 (21%) 11 (28%) 

50,000-100,000: ) 

Our series l l 0 

Literature 10 2 0 
Total 1 (79%) 3 (21%) 0 

>100,000: 

Our series 13 0 0 

Literature 32” 0 0 
Total 45 (100%) 0 0 


*One infant had hematemesis resulting from von Wille- 
brand’s disease. 


case was based on established criteria including bone 
marrow aspiration. 

Included in the combined retrospective study were 
98 live-born infants in whom it was possible to correlate 
the platelet count with bleeding, as listed in Table III. 
Clinical bleeding manifestations in the infant were 
defined as mild if asymptomatic purpura or petechiae 
were present and severe if symptomatic bleeding from 
any site required active treatment. No infant with a 
platelet count =50,000/cu mm developed a serious 
bleeding problem, but a definite risk was associated 
with a neonatal platelet count <50,000/cu mm. On this 
basis, a platelet count of =50,000/cu mm seems to 
define significant thrombocytopenia in the fetus and 
neonate. : 

The correlation between maternal and infant platelet 
counts in our combined retrospective series, illustrated 
in Fig. 1, was rather poor (r = 0.2759) and certainly not 


- 
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EARLY IN LABOR OR INDUCTION AT TERM WITH DILATED CERVIX 
' AMN I OTOMY 


SCALP BLOOD SAMPLE FOR INFANT PLATELET COUNT 


^ 


' LOW 
PLATELET. COUNT ` 


NORMAL 
PLATELET COUNT 


VAGINAL DELIVERY CESAREAN SECTION. 





Fig. 2. Proposed management of deliveries in ITP pregnancy. 


sufficiently discriminating to provide a basis for man- 
agement. 

The maternal platelet count has been proposed as an 
' index of fetal risk, with cesarean section advocated. if 
the maternal level is «100,000/cu mm.* The data re- 
. viewed herein do not substantiate the reliability of this 
approach. In the retrospective combined series 48% of 
mothers with counts <100,000/cu mm were delivered 
of thrombocytopenic (<50,000/cu mm) infants, as were 
36%- of mothers with counts >100,000/cu mm. Thus, 
employing abdominal delivery solely on the basis of a 
maternal platelet count <100,000/cu mm would result 
in unnecessary operative delivery in 52% of cases, and 
vaginal delivery for all patients with maternal platelet 
counts >100,000/cu mm would result in an increased 
risk for the 36% of infants who will subsequently prove 
to be thrombocytopenic. Case Nos. 10 to 12 in Table II 
also demonstrate the unreliability of maternal counts as 
predictors of fetal and neonatal thrombocytopenia. 

Direct study by determining platelet counts in fetal 
blood has considerable theoretical appeal and we were 
able to identify both normal and thrombocytopenic 
fetuses by this method. This approach has also been 
used by Ayromlooi,? who reported normal fetal scalp 


platelet counts in two cases of maternal ITP. The 


technique requires no new or sophisticated equipment 
and is available to all physicians in aimost all hospitals. 
The potential danger of bleeding from the scalp 
puncture site in a thrombocytopenic fetus did not 
occur in our cases when pressure was carefully applied 
with a gauze sponge through two subsequent uterine 
contractions. 

Recommendations for management of delivery in 
pregnant women with I'TP have been based on several 
assumptions requiring critical analysis. While there 
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seems to be little question that the incidence of in- 
tracranial hemorrhage increases in thrombocytopenic 
infants, whether this risk is influenced by the method 
of delivery i is more problematic. Any potenual role of 
cesarean section in decreasing perinatal morbidity and 
deaths associated with this disorder must be tempered 
by the acknowledgmert that six of the 11 perinatal 
deaths in the retrospective study occurred prior to the 
onset of labor. Moreover, coincidental conditions, such 
as precipitate delivery, prematurity, and perinatal as- 
phyxia, can result in intracranial bleeding in the ab- 
sence of thrombocytopenia.” In children with ITP, in- 
tracranial hemorrhage is sufficiently rare to raise the 
question of whether or not it ever occurs in the absence 
of vascular lesions.” 

Nevertheless, until these important issues are clar- 
ified and there is more information available on long- 


term morbidity in infants who survive, it seems pru- 


dent to avoid vaginal delivery in any instance in which 
the fetus is known to be thrombocytopenic, in order to 
minimize the. possibility of cerebral ‘trauma. This rec- 
ommendation is supported by our data showing a sig- 
nificant risk of bleeding problems in infants with plate- 
let counts <50,000/cu mm, as well as a report of one 
infant born of a mother with ITP? and four other 
infants with isoimmune thrombocytopenia in which 
permanent neurologic sequelae followed intracranial 
hemorrhage associated with vaginal delivery.”* *4 

Our present feeling regarding management of 
pregnancy complicated by ITP is that amniotomy 
should be done as soon as conditions permit fetal blood 
sampling. This may occur either at the time of induc- 
tion of labor or early in the course of spontaneous 
labor. Fetal blood should then be obtained and a plate- 
let count performed. If the count is >50,000/cu mm, 
vaginal delivery should be anticipated, whereas fetuses 


: with lower counts shoule be delivered by cesarean sec- 
` tion as soon as possible. This approach, illustrated in 


Fig. 2, is considerably more accurate than a decision 
based solely on the maternal platelet count. Moreover, 
it will safely allow vaginal delivery in the majority of 
these patients, while sparing the thrombocytopenic 
fetus the possible hazards of vaginal birth. 


The authors gratefully acknowledge the assistance of 
Larry P. Griffin, M.D., Robert McMaster, M.D., Grant 
Paulsen, M.D., and John J. Botti, M.D., whose patients 
were included in this study. 
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Plasma glucose, cholesterol, triglyceride, and glycerol 
concentrations in the postmature rabbit 
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Montreal, Quebec, Canada, and East Lansing, Michigan 


Plasma cholesterol, triglycerides, glycerol, and glucose concentrations were measured ‘in term and 
postmature rabbits. The data show that the term and postmature mothers have significantly higher 
glycemia thar: their fetuses. However, triglyceride and cholesterol concentrations aré lower in the 
postmature mother than in her letus. Postmature fetuses are characterized by very high plasma 
triglyceride and cholesterol concentrations. The results demonstrate that postmaturity is 
accompanied by maternal and {etal lipid metabolic changes related to a decrease in the transfer of 
maternal fat-y acids through the placenta and to a diminution in fetal liver glucose utilization. The 
postmature tetus is then in a relative state of fasting and must rely on its own supply of fuel | 
(glycogen and lipids) to provide cells for growth and survival. The maternal metabolic changes can 
possibly be explained by a decreased utilization of maternal substrates by the fetus, the placenta 
becoming insufficient. The close interrelationship of fetal and maternal lipid metabolism with the 
activity of th» placenta suggests that an accurate knowledge òf the metabolic changes taking place 
in the fetus during alteration of -he maternal environment is indispensable to the understanding of 
the short- anc long-term effects of maternal disease on the fetus. (AM. J. OBSTET. GYNECOL. 


136:500, 1980.) 


If HAS BEEN FOUND that human cord blood hy- 
pertriglyceridemia and hypercholesterolemia are re- 
` lated to perinatal szress, including postterm delivery." * 
In experimental postmaturity in rabbits, the fetal liver 
glycogen,* * lipid,® and placental transport of free fatty 
acids® from mother to fetus decreases, suggesting 
mobilization of glycogen and lipids and their release in 
fetal blood from <etal stores in response to hypoxia 
and/or a placental “insufficiency.” Fetal plasma lipids, 
glycerol, and perhaps glucose should then show con- 
centration changes reflecting the ircrease in carbohy- 
drate and lipid catabolism taking place in the fetal cell 


From the Depcr:ments of Obstetrics and Gynecology, Si. 
Justine Hospital and Hotel-Dieu, Montreal, and the 
Department of Obstetrics and Gynecology, Michigan State 
University. 


Supported by c grant from the Medical Research Council 
of Canada, Ottawa, and the Lacoste-Beaubien 
Foundation, Mentreal. 


Presented as a poster paper at the Twenty-Sixth Annual 
Meeting of the Society for Gynecologic Investigation, San 
Diego, Califorzia, March 21-24, 1979. 


Reprint requests: Jacques F. Roux, M.D., Michigan State _ 


University, Debartment of Obstetrics, Gynecology, and 
Reproductive Biology, B-316 Clinical Center, East ^ 
Lansing, Michigan 48824. 


500 


of the postdate fetus. The present research project was 
designed to demonstrate these changes. 


Materials and methods 


Pregnant New Zealand White rabbits (Canadian 
Breeding Farms and Laboratories, Laprairie, Quebec, 
Canada) received injections of chorionic gonadotropin 
A.P.L., Ayerst Laboratories, New York, New York)? 7 
at 40 U/kg on day 26 of gestation. This prolongs gesta- 
tion beyond the usual 31 days. The rabbits were fasted 
overnight before sampling. Maternal samples were 
taken in heparinized syringes via the ear. The rabbits 
were then killed by cervical dislocation and the fetuses 
were delivered rapidly by cesarean section. Blood was 
taken from fetuses by cardiac puncture using heparin- 
ized syringes. A group of rabbits, not injected with 
A.P.L., were allowed to bear their young and samples 
were taken 35 days after conception, following an 
overnight fast. Newborn rabbits were taken from their 
mothers in the morning and samples were taken sev- 
eral hours later by cardiac puncture. 

Blood samples were centrifuged at approximately 
100 X g tor 20 minutes and the plasma was collected 
and stored for analysis at —20? C. After extraction with 
zeolite and isopropanol, cholesterol and triglyceride 
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Fig. 1. The concentration of glucose in maternal, fetal, and 


newborn rabbit plasma. ‘The numbers of samples are indi- ' 


cated below the bars. Values are expressed as means + stan- 
dard errors. a: P « 0.001 vs. term mother. b: P « 0.001 vs. 
postmature mother. c: P < 0.001 vs. newborn rabbit. 


levels were determined with the Technicon AutoAna- 
lyzer.*^'? Glycerol was determined enzymatically using 
a Sigma kit No. 320-UV.!! Glucose was measured using 
a thiourea-stabilized ortho-toluidine reagent.!'^ !? 

Statistical evaluation was by one-way analysis of vari- 
ance or Student's t test. 


Results 


Maternal glucose levels were found to.be significantlv 
higher than fetal levels in both near-term and post- 
mature preparations (Fig. 1). There was no significant 
difference in fetal glucose of near-term and postma- 
ture rabbits, but in both levels. were significantly lower 
than those in the 3- and 4-day-old newborn rabbits. A 
comparison of maternal values shows that at 30 days' 
gestation the value is significantly lower than that of the 
postmature preparation, the value for which tends to 
be equal to postpartum control value. While-mothers 
with postmature fetuses have higher glucose levels than 
those with near-term fetuses, there is no corresponding 
relationship for fetal glucose. l 

Maternal cholesterol levels for near-term, term, and 
postmature preparations were found to be much lower 
than corresponding fetal levels (p < 0.001, Fig. 2). 
The postmature fetuses had higher concentrations cf 
plasma cholesterol compared to near-term fetuses 
(p < 0.001, Fig. 2). The maternal values at 30 days’ 
gestation were found to be the lowest (13 + 2 mg/100 
ml). With postmaturity there is a significant increase to 
38 + 4 mg/100 ml (p < 0.001). Postpartum maternal 
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Fig. 2. The concentration of cholesterol in the maternal, fetal, 
and newborn rabbit plasma. Numbers of samples are indi- 
cated below the bars. Values are expressed as means + stan- 
dard errors. a: P « 0.001 vs. term mother. 5: P « 0.001 vs. 
postmature mother. c: P « 0.001 vs. term fetus. d: P « 0.05 vs. 
postmature fetus. 


cholesterol levels at 35 days after conception were 
higher than the postmature levels (p « 0.001). 

In both near-term and postmature preparations, ma- 
ternal triglyceride values were much lower than fetal 
values (Fig. 3). The highest triglyceride levels were 
found in postmature fetuses. These values were sig- 
nificantly different from all other values measured. 
The near-term mother had the lowest triglyceride val- 
ues. Maternal values at 34 to 35 days’ postmaturity 
were higher than those of both near-term (p < 0.005) 
and postpartum mothers (p < 0.05). 

The high triglyceride content of plasma from 
postmature fetuses was apparent by the milky appear- 
ance of many of the samples. 

Glycerol levels (Fig. 4) in mothers were not statisti- 
cally different from those in the fetuses. There were no 
differences between any of the groups measured, with 
the exception that values for newborn fetuses were 
significantly higher than values for both normal 


: (p < 0.05) and postmature fetuses (p < 0.01). 


. Comment 


These experiments: show that the fetal glycemia 1s 
similar in term and postmature fetuses, though mater- 
nal glycemia is greater in postmaturity than at term. 
However, unlike the term fetuses,!* postmature fetuses 
have low concentrations of liver glycogen.* * This 
would suggest that in postmaturity the fetal glycemia is 
supported in part by an increased hepatic glycogen 
mobilization and/or decreased synthesis since the 
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Fig. 3. The concentration of triglyceride in maternal, fetal, 
and newborn rabbit plasma. The numbers of samples are in- 
dicated below the bars. Values are expressed as means + 
standard errors. a: P < 0.005 vs. term mother. 5: P < 0.01 vs. 
postmature mother. c: P « 0.05 vs. term fetus. d: P « 0.05 vs. 
postmature fetus. 


postmature fetus is hypoxic. This will cause fetal he- 
patic glycogen mobilization and decreased synthesis. 
The increased reliance of the fetus on glycogen stores, 
at least in the liver, would increase glucose availability 
to the mother, decrease glucose turnover, and conse- 
quently increase maternal glycemia. This biochemical 


change could also be caused by a decreased availability 


of placental lactogen and glucose transfer, secondary to 
placental insufficiency.’ This condition would agree 
with other observations demonstrating decreased pla- 
cental transfer of maternal fatty acids in postmaturity.® 

Maternal cholesterol (20% to 40%) is either trans- 
ferred to the fetal compartment or synthesized de novo 
in fetal tissue." In the rabbit it was found that maternal 
cholesterol concentrations are very low at term and rise 
in the immediate postpartum period before they re- 
turn to normal adult values.* !9: ' In late gestation, 
fetal values are much higher than maternal values.!* 
Our results are essentially in agreement with those 


previously published. In addition, we have found that - 


both maternal and fetal cholesterol concentrations in- 
crease if the period of gestation is extended. Ross and 
Zilversmit™ have studied cholesterol in the adult rabbit 
both during pregnancy and after parturition. They 
found a decrease in plasma concentration during preg- 
nancy with an immediate increase during labor. They 
conclude that the hypercholesterolemia of the pregnant 
rabbit results from a temporary and réversible storage 
of cholesterol in maternal tissues. It is possible that the 
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Fig. 4. The concentration of free glycerol in maternal, fetal, 


' and newborn rabbit plasma. The numbers of samples are in- 


dicated below the bars. Values are expressed means + stan- 
dard error. a; P < 0.05 vs. newborn rabbit. b: P < 0.005 vs. 
newborn rabbit. | 


rise in maternal cholesterol found in postmaturity is 
the result of a loss of the ability to store cholesterol. 
Maternal values in postmaturity are not as high as those 
post partum bu: there seems to be a tendency toward 
this state. 1t would be of interest to determine why 
maternal lipid metabolism in postmaturity returns to a 
postdelivery type of metabolism although the fetuses 
are still undelivered. In postmaturity the progester- 
one produced? by the supplementary corpora lutea 
through injection of chorionic gonadotropin prevents 
labor but is w:thout influence on fetal metabolism, 
which changes with the duration of gestation.?^ * At 
term, the fetus could chemically signal the mother 
to return to a normal postpartum metabolic condi- 
tion.?: * *! These changes could be mediated through 
the placental production of lactogen which -controls 
maternal carbohydrate metabolism. 

The increase in fetal cholesterol concentration in 


 postmaturity could be a result of the increased triglyc- 


eride concentrations in the fetal circulation. Itis known 
that cholesterol :s present in pre-f-lipoproteins; there- 
fore, the increased fetal cholesterol may be a result of 
high concentrations of triglyceride in the blood.. Fur- 
thermore, part of the fetal cholesterol may be of ma- 
ternal origin sirce the plasma cholesterol of the post- 
mature mother is elevated. 

Both maternal and fetal triglyceride concentrations 
are elevated in postmaturity. It has been observed that 
in the rabbit, triglyceride concentrations are low at 
term and rise post partum during lactation.!? ?? Lacta- 
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tion requires some energy expenditure to feed the 
fetus, and in postmaturity an increase in lipid metabo- 
lism may also take place to meet the metabolic needs of 
the growing fetus. The maternal triglycerides could be 
hydrolyzed at the syncytiotrophoblast level and the 
fatty acid could be utilized. Another possibility wou.d 
be that maternal triglycerides are released in response 
to some hormonal alterations of the postmature pla- 
centa. It is well known that placental lactogen, estro- 
gens, and/or progesterone can influence the metabo- 
lism of carbohydrate and lipids in the mother. 

In the case of the fetus, the plasma triglyceride can- 
centrations increase at a time when there is a loss of 
50% of the liver lipids.® In the plasma the only source 
of triglyceride is-the lipoproteins formed by the liver, 
since the digestive system has not started to function. 
In the neonatal rabbit it has been shown that there is 
rapid loss of liver lipids with an increase of plasma 
triglycerides during the first few days of life.** *3 It has 
been suggested that in animals with large liver lipid 
reserves before birth, liver lipids may serve as energy 
requirements imimediately after birth.** ”* It is possible 
that the postmature fetus starts this utilization of liver 
lipids early in response to a lack of sufficient nutrients 
derived from the mother. Indeed, palmitic acid trzns- 
fer from mother to fetus is diminished.® 

No relation between liver and plasma lipid concen- 
trations could be found. When the amount of triglycer- 
ide in the total circulatory system was calculated, only a 
percentage of the lipids lost in the liver could be ac- 
counted for in plasma. There are three possibilities. 
The first is that the triglycerides in the circulation are 
utilized rapidly by fetal tissue after release of glycerol 
and fatty acids. The second possibility is that the liver 
itself hydrolyzes the triglycerides and utilizes the resul- 
tant free fatty acids as an energy source. This is sug- 
gested by previously published data showing ar. in- 
creased fatty acid breakdown in the Krebs cycle in 
postmaturity.? + °° The third possibility, and the most 
probable, is that fetal tissue uses triglycerides in addi- 
tion to channeling them into the Krebs cycle. 

If the fetus is capable of using its plasma tri- 
glycerides, this is not reflected in an increase in plasma 
glycerol in postmaturity. It is possible that an active 
lipoprotein lipase exists in the blood and is impossible 
to measure because of rapid turnover of glycerol. The 
only significant changes in glycerol concentrations were 
found wheh fetuses were compared to newborn ani- 
mals, It has been shown that glycerol rises after birth in 
rabbits exposed to a nonambient temperature.?” ?* Our 
newborn rabbits were taken awav from their mcthers 
several hours before blood was sampled and were ex- 
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posed to room temperature. This would explain the 
difference found between the fetal and newborn rabbits. 

The increased fetal lipid catabolism and plasma tri- 
glyceride and cholesterol concentrations observed in 
postdatism are also found in the neonatal rabbit.?* 79 99 
The reasons for these similarities were discussed? *: ° 
and it was concluded that the postmature fetus has a 
carefully timed metabolism. When the term of gesta- 
tion had passed, the postmature fetus, which behaved 
metabolically like a neonate of the same age, began to 
use its liver glycogen and fat. The neonate, separated 
from the mother, must rely on its own reserve of en- 
ergy before the onset of breast-feeding. This relative - 
period of fasting is tolerated because of the lipid and 
glycogen that accumulated during gestation. In post- 
maturity, maternal free fatty acid (FFA) transport is 
slow, the placenta detaches itself easily from the de- 
cidua, and fetal glucose may diffuse slowly to the fetal 
liver.2-? There is then a degree of substrate depriva- 
tion, or fasting, similar to that observed in the neonate, 
and it is no surprise that both postmature and newborn 
rabbits show similar metabolic changes. A noticeable 
difference, however, is that the plasma FFA concentra- 
tion increases in the neonate but not in the postmature 
rabbit.) It is quite possible that the increase in fetal 
plasma FFAs in postmaturity may be masked by the 
redistribution of fatty acids between mother and 
fetus. FFAs cross the placental barrier readily in both 
directions.” *! 

The present data show that the fetus and mother 
adjust their metabolic activity in response to a changing 


 uteroplacental environment. After reaching term, the 


placenta may become insufficient in some aspects and 
the mother will switch back to a normal nonpregnant 
type of metabolism. The fetus adjusts to the new 
postmature environment by metabolic adaptions simi- 
lar to those observed when it is outside the uterus. This 
might explain why intrauterine stress matures fetal me- 
tabolism, as it has been observed that fetuses that are 
exposed to extended labor, premature rupture of 
membranes, or blood flow restriction (hypertension) 
behave physiologically as mature neonates so that at 
birth the neonatal demands on the cardiovascular and 
respiratory system are met. 

The data can be summarized by stating that the du- 
ration of gestation is a tightly controlled event, as sug- 
gested by Liggins and associates,” and that the fetus 
adjusts metabolically to postdatism, as it would outside 
the uterus, probably because of the restriction of mater- 
nal fetal substrate, exchanges via the placenta as it is 
observed maximally when the fetus is separated from 
the placenta. 
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In vitro palmitate and glucose metabolism in the- 


 postmature fetus 


D. MASSE 

J. F. ROUX. 
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M. SHAPIRO 


Montreal, Quebec, Canada, and East Lansing, Meee 


Fetuses from term and postmature rabbits were obtained and their livers incubated with 
palmitate-1-'^C in room air. The net incorporation of the fatty acids irito ketone bodies, lipids, and 
CO, was measured at fixed and variable concentrations of cold glucose. Data from postmature liver 
show that lipid synthesis is decreased, “CO, production is increased, and ketorie body formation is 
unchanged when compared with data from the term liver. The addition of cold glucose to a constant 
concentration of palmitate-1-'^C causes a slight increase in lipid synthesis in the pcstmature liver, in 


contrast to a decrease in the term liver. The experimental results indicate that liver lipid synthesis 
and glucose utilization are diminished in the postmature preparation. This suggests that the 
postmature fetal liver responds to the decreased availability of free fatty acid from the placenta and 
to the increasing hypoxia by metabolic adaptations resembling those observed during fasting and 
tissue tiypoxia. These changes are somewhat similar to those observed in the neonate before the 
onset of breast-feeding. Fetal metabolism is, therefore, responsive to changes in placental transfer 
of fatty acids and to pdstmaturity. (AM. J. OBSTET. GYNECOL. 136:505, 1980.) 


THE EXPERIMENTAL iriduction of postmaturity in the 
rabbit causes fetal carbohydrate and lipid metabolic al- 
terations, suggesting an increased liver triglyceride and 
glycogen mobilization coupled with a decrease in- fa-ty 
acid transfer from mother to fetus." ? These changes 
are reflected in vivo in the fetus by hypertriglyceri- 
demia and hypercholesterolemia in the presence of 
normal glycemia and free fatty acid concentration.’ 
This switch -to a catabolic type of metabolism, in the 
presence of continuing fetal growth, suggests that the 
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fetus adapts and somewhat tolerates prolonged preg- 


. nancy and placental insufficiency. 


Changes in, lipid and carbohydrate metabolism 
should be reflected in vitro at the cell level by a de- 
creased lipid synthesis from lipogenic substrates and by 
the channeling of the uriused substrates through the 
Krebs cycle producing additional energy in the form of 
adenosine tr iphosphate as long as the fetal oxygen 
supply is adequate. It could then be concluded that the 
fetus is in a state of relative substrate deprivation, or 
fasting. Fasting is accompanied in mammals by a de- 
creased liver lipid and glycogen synthesis, as well as 
hypertriglyceridemia and fatty acidemia.” ? 

The present experimental setup was desigried to test 
this hypothesis. Palrnitate, a common lipid precursor, 
was used as a substrate for the postmature fetal liver, 
and ketone bodies production and the release of re- 
spiratory CO, were measured as indices of lipid ca- 
tabolism. . 


Expérimental procedure 
Animal. Pregnant New Zealand White rabbits were 
killed by intravenous injection of sodium pentobarbital 
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Table I. Metabolism of palmitate-1-'^C by fetal rabbit liver slices 1n vitro* 









HCO; NC -lipids acid acid 
Term fetus 5.54 + 0.421 383.8 + 12.1T 151.3 + 22.2 180 + 12.3 
(30 days old) (12) ) (5) (5) . 
Postmature fetus 7.57 + 0.76 332.0 + 18.7 102.4 + 20.3 114.3 + 21.2 
(34 days old) . (Ql) ; (5) (5) 


"The results are expressed as the mean disintegrations per minute per gram of liver x 107? + standard error of the number of — 


experiments indicated in parenthesis. 


tThis average is significantly different from the one below (p < 0.05 to 2.025). 


Table II. Net incorporation of palmitate-1-“C into 
lipids as a function of medium glucose concentration 






















Fetal lipids 
dpm 
Glucose ( gm liver me | Ratio 
concentration 30 days oid 
(mM) ` 30 Days old `: 34 days oid 





0 423.5 337.5 


1.8 
0.05 358.8 ^ 340.5 1.1 
05  .' 416.5 368.1 X 

o] . 387.9 368.0 1.1 

Average 396.681 352.33 

+ SE* || xt 14,79 ERIO 


*The average is exoressed as the mean disintegrations per 
minute per gram of liver x 107° + standard error of each 
determination. 


+This average is significantly higher than that for the 34- 
day-old rabbit (p* « 0.025). 


(Abbott Pliarmaceutical Products, North Chicago, Il- 
linois) at days 30 and 34 of gestation. The fetuses were 
removed ànd killed by decapitation. Postdate rabbits 
were prepared according to a previously described 
technique.’ 

Tissue preparation. The liver was dissected free of 
the fetus and placed in ice-cold Krebs-Ringer bicar- 
bonate buffer without Ca**. The tissue was thoroughly 
rinsed and cut into thin slices of 100 mg. 

Methodology. Tissue slices (500 mz) were incubated 
for 2 hours at 37.5 
Each vial contained 4 ml Krebs-Ringer bicarbonate 
buffer (without Cat’) with 3% purified bovine serum 
albumin fraction (Sigma Chemical Company, St. Louis, 
Missouri). Free fatty acid extract was mixed with 1 aCi 
palmitate-1-'*C and glucose (10 mM) at a pH of 7.48 to 
achieve a final concentration of 1.5 mEq for palmitate 
and 10 mM for glucose. 


The techniques of incubation, medium preparation, 


and tissue lipid extraction and separation were similar 
to a previously described methodology. The results 
were expressed in disintegrations per minute per gram 
of liver. 

Ketone body measurements. At the end of the incu- 
bation period, each medium was acidified with 0.2 ml 


°C in a Dubnoff incubation shaker. 


of 2N m warmed up to 40° C, and filtered on glass 
wool. Cold carrier acetoacetate and 8-hydroxybutyrate 
(Sigma Chemical Company, St. Louis, Missouri) were 
added. Each filtrate was deproteinized with. 25% 
CuSO, and Ca(OH)” The “C- acetoacetate and £- -hy- 
droxybutyrate concentrations were determined by use 
of the Bieberdorf technique, which makes use of the 
Hg-acetone complex of acetoacetate and f-hydroxy- 
butyrate.? 

Radioactivity was measured in a liquid scintillation 
spectrophotometer? after mixing the measured sub- 
stances-in Hand:fluor scintillation counting solution 
(New England Nuclear, Boston, Massachusetts). Since 
the carboxyl and the carbon of acetoacetate and 
B-hydroxybutyrate were equally labelled, the Hg- 
acetone complex radioactivity was multiplied by two to 
obtain the total redioactivity. All the data were submit- 
ted to statistical analysis by Student t test.. 

CO» collection and measurement. A filter paper 
strip (2M Whatman filter paper) and 0.2 ml hydroxide 
of hyamine (Packard, Downer's Grove, Illinois)? were 
placed in the collection vial. At the end of the incuba- 
tion, 0.2 ml of 2N HCL was injected into the incubation 
vial to produce a pH lower -han 5, and all the CO; was 
trappec.!? 

After adding Handifluor solution to the collection 
vial, the radioactivity was counted in a liquid scintilla- 
tion spectrometer (Unilux II-A, Nuclear-Chicago, Des 
Plaines, Illinois) and the results were expressed as dis- 
integrations per minute of CO, per gram of liver. 


‘Results 


Palmitate is metabclized to *CO, by postmature liver 
slices at a significantly higher rate (36%, p < 0.05) than 
by term liver slices ‘Table I). Lipid formation from 
palmitate is 11% lower in the postmature liver than that 
in the term liver. However, formation of acetic acid and 
B-hydroxybutyric acid from labelled palmitate is simi- 
lar in beth term and postmature liver: When the incor- 
poration of palmitate into liver lipids is plotted as a 
function of medium glucose concentration, two types 
of curves are observed (Fig. 1). The 30-day-old fetal 
curve is an exponential one, whereas the 34-day-old 
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fetal curve is logarithmic. When the formation of liver 
lipids between 0 and 1 mmole medium glucose is calcu- 


lated numerically, the 30-day-old fetus produces 


significantly more lipids from glucose than the post- 
date fetus. The difference is small but significant 
(p <0. 025). 


Comment 


In a previous study it was demonstrated that glyco- 
gen reserve in the fetal postmature liver is decreased, 
whereas the incorporation of pyruvate-2-!*-C to “CO, 
and liver lipid is increased.* The postmature fetus be- 
comes progressively hypoxic as gestation is prolonged 
as shown by a drop in fetal blood pH and Po;* and an 
increase in hepatic lactic acid concentration." ? Fur- 
thermore, hepatic triglyceride concentration is sharply 
curtailed, serum triglyceride and cholesterol levels are 
increased, and the transfer of palmitate from mother 
to the postmature fetus is restricted. ? The present 
study indicates that palmitate is not incorporated into 
fetal lipids as readily in Ed as at term, the 
postdate liver diverts more palmitate into respiratory 
“CO, than the term fetal liver, and palmitate incorpo- 
ration into CO, is not accompanied by an increased 
production of ketoacids from palmitate. These obser- 
vations are consistent with the working hypothesis that 
the postmature fetus will adapt its hepatic metabolic 
activity to hypoxia and will provide substrate for con- 
tinuous fetal growth. Indeed a low Po; increases liver 
glycogen mobilization and lactic acid production,!'- ?? 
and the decrease in placental transfer of maternal fatty 
acids! indicates a delay in substrate transport from 
mother to fetus. This results in a state of relative free 
fatty acid deprivation for the postmature fetus. It was 
also noted that the postmature placenta separates from 
the decidua very easily and sometimes partial abruptio 
placentae occurs. This suggests a less than adequate 
maternal-fetal contact that could result in diminished 
exchange of nutrients. It is known that substrate depri- 
vation and hypoxia can cause a decreased lipid synthesis 
and increased tissue carbohydrate utilization,” *: 5 19-12 
both of which we observed. Decreased respiratory CO; 
production from added pyruvate and palmitate should 
take place if oxygen supply is drastically curtailed in 
postmaturity. This is not the case, suggesting that the 
degree of hypoxia, through measurable (i.e., decrezses 
pH and increases lactic acidemia), does not restrict 
oxygen diffusion and utilization to such a point that all 
fetal metabolic reactions become inefficient. The fetal 
cell is very tolerant to asphyxia! and it is possible that 
postmaturity may stress this reserve for a while without 
causing death. In the present experiments more CQ) is 


*Unpublished data. 
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Fig. 1. Net incorporation of palmitate-1-*C to lipids as a 
function of medium glucose concentration. 


produced from pyruvate and palmitate by the post- 
mature liver than by the term liver. The channeling of 
more fatty acids and pyruvate in postmature liver 
through the Krebs cycle produces more adenosine tri- 


‘phosphate and thus more energy for cell metabolism 


and growth. Since ketoacid formation from palmitate is 
not increased in postmaturity, enough acetyl-coen- 
zyme À and oxaloacetate are available to combine with 
the products of fatty acid oxidation. It would be of 
interest to study how this is brought about since liver 
glycogen concentration is depleted and the availability 
of glucose to lipid synthesis is decreased. At low glucose 
substrate concentration, the postmature preparation 
synthesizes more liver lipids than the term liver, and as 
glucose is added to the incubation medium of the term 
fetus, lipid synthesis is diminished. A possible explana- 
tion for this observation is that in postmaturity, lipid 
synthesis from glucose is shut off. Therefore, the addi- 
tion of more glucose to the postmature preparation will 
not increase lipid synthesis. However, in the term 
preparation, as glucose is added, more enters the lipid 
synthetic pathway via the glycolytic cycle and phospho- 
rylation. This produces an excess of cold palmitic acid, 
which dilutes the added labeled: palmitate and causes a 
decrease in C incorporation into lipids. The restric- 
tion of glucose utilization for lipids in the liver may 
leave more of the substrate in the circulation for use by 
other tissue, such as the brain. This conclusion cannot 
be proven in the present experimental setup. However, 


. the postmature concentration of fetal plasma glucose is 


similar to that of the term fetus.* This suggests that 
glucose turnover is faster in the postmature fetus, or 
thet postmature tissue, other than liver, uses glucose at 
a faster rate than term tissue. The lipid synthesizing 


*See companion paper, p. 500. 
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enzyme activity is decreased in postmature liver be- 
cause, irrespective of the added glucose, less liver lipid 


synthesis occurs compared to that in the term liver.’ 


Since glucose does not participate in lipid metabolism 
as well in postmaturity as at term, a relative fasting 
condition exists and lipid synthesis from fatty acid di- 
minishes. This was observed in the fasted adult rat and 
in mice.* It can be concluded that in postmatur ity met- 
abolic compensation takes place in response to a lack of 
fatty acid and glucose substrate and :o the presence of 
hypoxia. The disappearance of fetal liver glycogen, the 
reduction of liver lipid synthesis, and the reduction of 
glucose i incorporation into lipids all point in the direc- 
tion of metabolic substrate restriction. 
~ It was surprising to find out that ketoacid production 
from palmitate was increased only slightly in post- 
maturity. "This suggests. that the postmature fetus toler- 
. ates some degree of placental insufficiency and carbo- 
hydrate restriction without ketoacidcsis. Carbohydrate 
precursors could be obtained. from zransamination of 
fetal amino acids resulting from protein breakdown,” 
or itis possible that the excess production of ketoacids 
is compensated by an increased utilization in organs 
other than liver. Mammalian tissue has been shown to 
use ketoacids readily when in a state of carbohydrate 
depletion. 4 | 
The mobilizado of liver lipids in the postmature 
rabbit is accompanied by a decreased synthesis of liver 


lipids and an increase in serum triglycerides and cho- 
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lesterol.” It is well known that triglycerides and choles- 
terol are part of lipoproteins in the blood and are 
transferred to metabolic targets. It is probable that the 


increase in cholesterol and triglyceride in postmatur ity 


is a compensatory mechanism to produce fuel via in- 
creased fatty acid availability to cells in the absence of 
liver glycogen. Our data show, at least in the liver, that 
fatty acids can be channeled to respiratory CO, in 
greater amounts than at term. Thus the fetus adjusts to 
a lack of nutrients within limits by using its own energy 
storage. This has been discussed in the previously 
mentioned companion paper. 

From the obstetric point of view, these experiments 
suggest that postdatism may be associated with a de- 
creased maternal-fetal transfer of fatty acids and a loss 
of liver glucose utilization, resulting in fetal substrate 
deprivation coupled with hvpoxia. The altered mater- 
nal-fetal transfer rate of nutrients stimulates the fetal 
cell to switch from a lipid anabolic to a lipid catabolic 
state with the result that at birth the fetus has little liver 
fat and carboh ydrate reserve left to withstand the stress. 
of the outside environment. Note that in human gesta- 
tion adipose tissue iristead of the liver is the fat reserve 
of the fetus. Therefore, it is tempting to extrapolate 
some of our findings in the postmature rabbit to man, 
and to conclude that in the case of small-for-dates in- 
fants with insufficient placenta, catabolism will take 
place and result in hypoglycemia, depletion of fat stor- 
age, and emaciation. This has been observed clinically. 
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Stability of sex chromosome mosaicism 


SHERMAN ELIAS, M.D. 
ALICE O. MARTIN, Pu.D. 
JOE LEIGH SIMPSON, M.D. 
Chicago, Illinois 


In individuals with sex chromosome mosaicism the proportions of cell lines have been reported to 
change over time; however, purported changes have failed to show a consistent decrease or 
increase in any given cell line, normal or abnormal. We, therefore, investigated three mosaic 
individuals: two 45,X/46,X,i(Xq) and one 45,X/46,XX. We first initiated studies which verified that the 
proportion of various cell lines can be reliably (reproducibly) quantitated in lymphocytes of mosaic 
individuals, data which surprisingly were heretofore unavailable. Having established the ability to 
quantitate sex chromosome mosaicism, we initiated longitudinal studies. No significant differences in 
proportions of mosaic cell lines were observed in the three individuals studied over various time 
intervals. This stability was observed in individuals with high as well as lower proportions of 45,X 
cells. Further studies over longer periods and witk other subjects are continuing, but our preliminary 
studies suggest mosaicism shows longitudinal stability, at least in adults. The practical clinical 
significance is that mosaicism can be reproducibly quantitated from a single lymphocyte culture, 
indicating that a single blood sample will generally suffice for most clinical studies. (AM. J. OBSTET. 


GYNECOL. 136:509, 1980.) 


CHROMOSOMAL MOSAICISM is the presence of more 
than one cell line in an individual, each line originating 
from a single zygote. Mosaicism frequently involves sex 
chromosomes, a phenomenon often observed in pa- 
tients with ovarian dysgenesis. 

In individuals with sex chromosome mosaicism the 
proportion of various cell lines has been reported to 
change over time.! However, the purported changes 
have failed to show a consistent decrease or increase in 

any given cell line, normal or abnormal. Because of 
- these contradictory data and their significance with re- 
spect to diagnosis, we initiated our own studies. While 
planning our experimental design, however, we found 
surprisingly few data that actually confirmed the ex- 
perimental reliability (reproducibility) of determining 
the proportion of various cell lines in mosaic individu- 
als. Confirmation of experimental reliability would 
be essential prior to initiating longitudinal studies. 
Otherwise, wide variations might merely indicate that 
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studies allegedly showing selective advantages for one 
cell line over another were based only on the analysis of 
toc few cells. We therefore sought: (1) to determine the 
reliability of quantitating mosaicism in vitro and (2) to 
initiate studies to ascertain whether the proportion of 
different cell lines in a specific tissue (lymphocytes) 
changes over time. 


Material and methods 


We investigated three mosaic individuals. Patients 1 
and 2 had 45,X/46,X,i(Xq) complements and Patient 3 
had a 45,X/46,XX complement. To sample different 
pools of circulating lymphocytes, peripheral blood 
samples from the right and left arms of each patient 
were obtained almost simultaneously. Four 72-hour 
iymphocyte cultures were initiated from each sample 
and processed in an identical fashion by a modification 
of the technique of Moorhead and associates.* Each 
culture was grown in a single Erlenmeyer flask. 
Trypsin-Giemsa (TG) banding was produced by a mod- 
ification of the Seabright? technique. Three of the four 
cuitures (flasks) derived from each venipuncture sam- 
ple were randomly selected for analysis. Only well- 
spread, intact, and adequately TG-banded metaphases 
were included for analysis. Spreads were counted con- 
secutively until 70 metaphases were analyzed from 
each culture. The variance test for homogeneity of the 
binomial distribution was used to determine whether 
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Table I. Results of chromosomal analysis of various cultures (flasks) and blood samples 






Right arm 






Intrcsample jura 
45,X X Xq) variation LIA 45,X i(Xq) variation 






Left arm 


Culture Iniersample 
(flask; variation 
] l 66 (94.3%) (5.7%) Xi = 044 . 64 (91.4%) 6 (8.6%) XZ= 115  Xf-0.16 
2 64 (91.4%) 6 $35 6%) p = 0.80 67 (95.7%) 3 (4.3%) p = 0.56 p = 0.69 
3 65 (92.9%) 5 (7.1%) 66 (94.3%) £ (5.7%) 
Total 195 (92.9%) 15 (7.1%) 197 (93.8%) 15 (6.2%) 
2 ] 27 (38.6%) 42 (614%) XZ = 2.76 28 (40.0%) 42 (60.0%) | X2—0.79 X}?= 0.01 
2 20 (28.2%) 50 (71.4%) p = 0.25 26 (37.1%) 44 (62.9%) p =.0.67 p = 0.90 
3 29 (41.4%) 41 (58.6%) 23 (32.9%) 47 (67.1%) 
Total 76 ">a 2%) 134 (63.8%) 77 (36.7%) | 133 (63.3%) 









E 
Intrasample Intrasample | Intersample . 
Patient | Culture | 45,X 46, XX variation 45,X 46,XX -variation variation 
3 51 (87. 1%) 4 (12.9%) — Xj = 0.08 62 (88.6%) $ (11.4%) z= Xf = 0.18 
. 2 52 (88.6%) t€ (11490) p=0.96 65 (92.9%) à (7.196) S008 p = 0.67 
3 52- (88.6%) & (11.4%) 55 (78 6%) 15 (21.4%) 
Total 185 (88.1%) 25 (11.9%) 182 (86 7%) 28 (13.3%) 


Intrasample variation refers to variation in the proportions of different mosaic cell lines in lymphocyte cultures initiated 
from a single blood sample (right arm or left arm). Three cultures were initiated from each venipuncture sample. Intersample 
variation refers to variation in the proportion of different mosaic cell lines in lymphocyte cultures initiated from the two veni- 


puncture samples {right arm versus left arm). 


Table II. Proportions of mosaic cell lines from lymphocyte cultures initiated from pee samples obtained 
longitudinally. 










Patient 






Variation 


including all sainples 


l 955: 3 (4.3%)* 67 (95.7%)* 
1151s 6 (8. 63) SR. Se x 
ll —— 8 (6.7%) 392 (98.395) 7 | p Bo 
12195; 6 (8.6%) .. 64 (91.4%) pe PUE 
9 13195; 34 (58.6%) * 24 (41.4%)* | 
l4 tns 153 (36.4%) 267 (63.6%) X? = 3.75 Xi = 12.69 
14913 34 (48.6%) 36 (51.4%) | p = 0.05 p = 0.002 
3 305: 367 (87.490) 3 (12.6%) X? = 0.08 
3091: 62 (88.6%) 8 (11.4%) p = 0.78 


*Samples obtained from another laboratory. 


there was a significant difference in the estimation of 
the proportion of mosaicism among the three cul- 
tures initiated from a given arm (intrasample variation) 
and between cultures from each arm (intersample 
variation). ` 

In the second part of this experiment longitudinal 
studies of these three patients were initiated. Patient 1 
was sampled at the following ages: 11?/:2 years, 115/12 
years, and 1219/1» years. In addition, TG-banded prep- 
arations prepared at 95/12 years of age by another lab- 
oratory were supplied. Patient 2 was sampled at ages 
144/12 years and 14?/:2 years. In Case 2 another labora- 
tory also supplied TG-banded preparations obtained at 
1319/12 years. Patient 3 was sampled at ages 30/12 years 
and 30°/i2 years. Estimation. of the changes in mosai- 
: cism among samples obtained from a given patient at 


different ages was determined by the variance test for 


: homogereity of the binomial distribution. 


Results 


Intrasample and intersample variation in the pro- 
portions of different mosa:c cell lines is shown in Table 
I. In Patient 1 there were no significant differences 
among the proportions of mosaicism within the three 


. cultures initiated from either the right arm (x2 = 0.44, 


p = 0.801 or the left arm (x$ — 1.15, p = 0.56). Simi- 
larly, there was no significant difference between the 
sample (i.e., total of three cultures) drawn from the 
right arm and the sample drawn from the left arm 
(xi 0.18, p = 0.69). In Patient 2 there were also no 
significant differences among the proportions of mosa- 
icism, eitaer within the three cultures of a given sample 
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(right arm: x3= 2.76, p= 0.25; left arm: = 0.79, 


p = 0.67) or between the two samples (xj = 0.01, 
"p = 0.90). Likewise, in Patient 3 there were no sig- 
nificant differences among the three cultures initiated 
from the sample obtained from the right arm 
(x2 = 0.08, p = 0.96). A statistically significant differ- 
ence was observed among the cultures initiated from 
the left arm (x$ = 6.5, p = 0.04); however, there was no 
statistical difference between the samples drawn from 
the right arm compared to the sample drawn from the 
left arm (x5 = 0.18, p = 0.67). 

Having thus established that peripheral blood lym- 
phocyte mosaicism can usually be reproducibly quanti- 
tated from a single culture of any given blood sample 
(provided relatively large numbers of metaphases are 
counted), the longitudinal part of this study was initi- 
ated. In Patient 1 there was no statistically significant 
change in the proportions of mosaicism over a period 


of 3% years (x5 = 1.39, p = 0.71) (Table I). In Patient | 


2 the samples obtained between ages 14% years and 
14°/12 years showed no significant difference in the 
proportion of the two cell lines (x5 = 3.75, p = 0.05). 
However, a significant difference was observed if re- 
sults from preparations obtained from another lab- 
oratory at 13!'9/i? years were included (x3= 12,69, 
p = 0.002). Although variations in culture method- 
ology between the two laboratories might explain such 
differences, a true change in the proportion of mosai- 
cism cannot be excluded. Finally, in Patient 3 samples 
obtained 7 months apart showed no significant differ- 
ence with respect to the proportion of mosaicism 
(x3 = 0.08, p = 0.78). | 

In summary, we first demonstrated, that mosaicism 
can usually be reproducibly quantitated in lymphocytes 
among cultures (flasks) initiated’ from a single blood 
sample (intrasample variation) and second we verified 
that samples drawn simultaneously from the right arm 
and left arm (intersample variation) showed no statisti- 
cal differences. Confident in our methodology, we then 
initiated studies of longitudinal stability of sex chromo- 
some mosaicism. Our results to date suggest stability oZ 
mosaicism in adults. | 


Comment l 
In the initial part of this study we sought to deter- 


mine the variability in proportions of mosaic cell lines , 


among. cultures initiated from a single blood sample 
and between simultaneously initiated samples. Such 
data, surprisingly heretofore unavailable, were neces- 
sary before the initiation of longitudinal studies. We 
indeed were able to demonstrate that a single lympho- 
cyte culture initiated from a given blood sample is gen- 


erally reliable to determine the proportion of various - 
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cell lines in postpubertal female subjects with sex chro- 


mosome mosaicism, provided relatively large numbers 


of metaphases are. counted. However, replicate cul- 
tures initiated from one particular blood sample (left 
arm, Patient 3) did show differences, indicating that 
occasionally a single culture might not yield reliable 
data. | ) | 

Longitudinal studies of individuals with both au- 
tosomal and sex chromosomal mosaicism have been 
performed by several investigators. In particular, some 
investigators reported only. normal chromosomal com- 
plements in lymphocyte cultures after a previous study 
had revealed mosaicism, suggesting sampling variation 
or selective advantage for the normal cell line over the 
abnormal line.** It is therefore conceivable that a 
population of cells may adversely affect early develop- 
ment and subsequently not be detectable. This question 
is of clinical importance because postnatal selection 
could explain why patients with certain physical stig- 
mas reminiscent of a particular chromosomal syn- 
drome have normal chromosomal cómplements. On 
the other hand, Taylor’ and Taysi and associates? have 
investigated mosaic individuals with normal/trisomy 21 
(46/47,+21) cell lines over variable periods of time 
ranging from 5 months to 7 years; some individuals 
showed an increase in the proportion of the abnormal 
cell line, whereas others showed a decrease. 

Data on the longitüdinai stability of sex chromosome 
mosaicism are likewise contradictory. Ferrier? studied a 


.45,X/46,XY male pseudohermaphrodite at age 10 and 


again at age 15 years. In peripheral lymphocytes the 
ratio of aneuploid (45,X) to euploid (46, XY) cells de- 
creased from 45:5 to 34:27. Despite the change in the 
proportion of the two cell lines, Ferrier? concluded that 
“,.. this indicates a definite stability of the karyotype.” 
In 1976 Nielsen! reported on nine mosaic individuals, 
seven of whom had sex chromosome mosaicism. The © 
first chromosome study on each patient was made on 
48-hour lymphocyte cultures of cord blood, and later 
48-hour lymphocyte cultures of peripheral blood were 
studied. Either two or three studies were performed on 
each patient over periods of time ranging from 2!9/:2 
years to 4*/:2 years. Two of the seven patients with sex 
chromosome mosaicism showed a significant increase 
in the relative proportion of the cell line with a normal 
chromosomal complement, four showed no changes, 
and one showed a significant decrease in the normal 
cell line. 

In our study, an ongoing project, we have thus far 
shown no significant differences in the proportions of 


mosaic cell lines occurring in the three individuals in- 


vestigated by our laboratory. However, the time inter- 
val surveyed is short, and only adults were studied. 
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Nonetheless, this stability was observed in individuals 
with high (Patients | and 3) as well as lower (Patient 2) 
proportions of 45,X cells. Previous studies purportedly 
showing changes in longitudinal stability may merely 
reflect relatively small numbers of cells counted. Selec- 
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tion favoring one cell line over another might still be 
observed if similar studies were initiated at birth and 
continued for longer periods than done in this study; 
however, our data indicate that a single well-studied 
sample is usually sufficient for most clinical evaluations. 





REFERENCES 


l. Nielsen, J.: Cell selection in vivo in normal/aneuploid 
chromosome zbnormalities, Hum. Genet. 32:203, 1976. 

2. Moorhead, P. S., Nowell, P. C., Mellman, W. J., Battips, 
D. M., and Hungerford, D. A.: Chromosome preparations 
of leukocytes cultured from human peripheral blood, Exp. 
Cell Res. 20:613, 1960. 

3. Seabright, M.: A rapid banding technique for human 
chromosomes. Lancet 2:971, 1971. 

4. La Marche, P. H., Heisler, A. B., and Kronemer, N. S.: 
Disappearing mosaicism. Suggested mechanism is growth 

_ advantage of normal over abnormal cell population, 
Rhode Island Med. J. 50:184, 1967. 


5. Neu, R. L., Bargman, G. Į., and Gardner, L. L: Disappear- 
ance ofa 47,XX,C+ leucocyte cell line in an infant who had 
previously exhibited 46,X X/47,X X,C-- mosaicism, Pediat- 
rics 43:523, 1969. 


| .6. Porter, I. H., Brown, C. D., Gergosian, L. A., and Paul, 


B. A.: Evidence of selection in mosaicism, J. Med. Genet. 
6:310, 1969. * 

7: Taylor, A. I.: Cell selection in vivo in normal/G trisomic 
mosaics, Nature 219:1028, 1968. : 

8. Tays:, K, Kohn, G., and Mellman, W. J: Mosaic mon- 
golism. II. Cytogenetic studies, J. Pediatr. 76:880, 1970. 

9. Ferrier, P. E.: Stability of sex chromosome mosaicism in 
man, Am. J. Hum. Genet. 18:614, 1966. i 


Fetal and maternal concentrations of uric acid and 
oxypurines during labor and post partum 


HENK C. S. WALLENBURG, M.D., PH.D. 


BERNARD K. van KREEL, Pu.D. 
Rotterdam, The Netherlands 


Concentrations of uric acid (UA) and oxypurines (OPs) were enzymatically determined in fetal scalp 
plasma, amniotic fluid, and maternal venous plasma simultaneously collected during 
oxytocin-induced labor in 19 normal term parturient patients. Values were compared with 
concentrations in arterial and venous cord plasmé and maternal plasma drawn immediately post 
partum. During labor until just before delivery feta! levels of UA were significantly lower and OP 
concentrations were significantly higher than the corresponding maternal levels. These differences 

. were absent when cord and maternal concentrations were compared. It is concluded that UA and 
OP values in cord plasma do not reflect fetal levels during labor. The cause of this discrepancy 
remains obscure. (Am. J. OBSTET. GYNECOL. 136:513, 1980.) 


IN A PREVIOUS STUDY we reported the absence of 
significant differences as well as the presence of highly 
significant correlations between concentrations of uric 
acid (UA) and oxypurines (OPs) in paired samples of 
arterial or venous cord plasma and maternal plasma in 
normal and hypertensive pregnancies at delivery.! 
These data suggest that during labor UA and OPs are 
easily transferred and maintain an equilibrium across 
the human placenta. 

This is at variance with experimental data indicating 
marked membrane limitation of transfer of these 
purines across the hemochorial placenta of the rhesus 
monkey.^ ? However, a biochemical variable in cord 
blood may be accepted to reflect fetal biochemical pro- 
cesses at the time of delivery but not necessarily those 
occurring at some time before or during labor. There- 
fore, the present study was undertaken to determine 
concentrations of UA and OP in fetal scalp plasma 
sampled at the early beginning of the first stage cf 


labor and during the course of vaginal delivery. The 


values obtained were compared with the levels of 
concentration. determined in arterial and venous 
cord plasma and in simultaneously collected maternal 
plasma. 
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Material and methods 


Patients. Informed consent for this study was ob- 
tained from fourteen nulliparous and five parous 
pregnant women receiving obstetric care at the AZR- 
Dijkzigt Clinic. All patients experienced uncomplicated 
pregnancies without dietary salt restriction or use’ of 
diuretics and presented with a single fetus in the 
cephalic position. To allow a study from the early be- 
ginning to the end of parturition labor was induced at 
38 to 41 weeks of amenorrhea by means of low am- 
niotomy followed by intravenous infusion of incremen- 
tal doses of oxytocin. The patient received no other 
drugs except for the occasional administration of 
pethidine hydrochloride. All deliveries were continu- 
ously monitored by internal: cardiotocography and 
occasional pH determinations in scalp blood. All 
women. were delivered vaginally of healthy, normal- 
weight infants. 

Methods. Ten patients were studied during the first 
stage of labor. Low amniotomy was performed at 2 to 3 
cm of dilatation. An amniotic fluid sample was ob- 
tained, and a fetal scalp blood sample was drawn into 
heparinized capillary tubes simultaneously with 10 ml 
of maternal cubital vein blood. The ‘procedure of si- 
multaneous fetal and maternal blood sampling was re- 
peated after 1 to 3, 4 to 6, and, if possible, 7 to 10 hours 
during the first stage of labor. In the remaining nine 
patients fetal scalp blood and maternal venous samples 
were obtained two or three times during the second 
stage of labor. The last sample was drawn 3 to 5 min- 
utes before delivery of the fetal head. In all patients the 
umbilical cord was clamped immediately after delivery, 
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Fig. 1. Differences between concentrations in maternal venous 1s plasma and fetal scalp plasma of UA 


and OPs during the first stage of labor (n = 10). The first samples were taken at 2 to 3 cm of 


dilatation (time 0). The bar indicates the mean difference + SEM. 
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Fig. 2. Correlations between concentrations of UP and OPs in fetal scalp and maternal venous plasma 
and in amniotic fluid at the beginning of labor. Concentrations in umoles per liter + SEM. Solid lines 
indicate significant, positive correlations; broken lines indicate the absence of. significant correlations 


(Spearman id correlation { test, two- tailed). 


and 10 ml of arterial and venous cord blood was sepa- 
rately aspirated into heparinized syringes, simulta- 
neously with a maternal venous sample. 

All samples were immediately centrifuged at 30,000 
x g for 5 to 10 minutes, and plasma was removed and 
frozen until - analysis. Additional experiments showed 
that freezing did not cause noticeable degradation of 
purines in plasma. Plasma proteins were ‘removed by 
ultrafiltration through collodion ‘bags. OPs and UA 
were enzymatically determined bv xanthine oxidase 
and uricase assay. respectively, as described by Berg- 
meyer. 1 Extinctions were measured. with an Amenco 
double-beam spec trophótometer and compared with 
the absorbancies of standard solutions of hypoxanthine 
and uric acid obtained from E. Merck A. G., Darm- 


stadt, West Germany. In this manner the sum of hypo- 
xanthine and xanthine concentrations was measured 
and, therefore, values of OPs reflect total plasma 
oxypurine concentrations. 

Accuracy and precision of this method were previ- 
ously tested in our laboratory and appeared to be 
good.! The results were evaluated by means of the Wil- 
coxon rank-sign test (two-tailed) for paired samples, 
and correlations were determined by using the Spear- 
man rank-correlation test (two-tailed). For all tests 
a = 0.05 was chosen as the level of significance. 


Results” 


At? to 8 cm cf dilatation the mean concentration of 
UA in fetal scalp blood appeared to be 37.5 + 9.3 
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(SEM) umoles/L lower and the mean OP concentration : 


was 33.8 + 7.0 umoles/L higher than the mean levels 
of concentration in simultaneously obtained maternal 


venous plasma. The differences between paired sam- | 


ples proved to be significant (p « 0. 01). Maternal and 

fetal concentratioris of UA and OPs did not show sig- 

nificant changes during the first stage of labor (Fig. 1). 
-A mean UA i concentration of 402.7 + 48.3 umoles/L 


was measured in amniotic fluid, which is significantly . 


higher than the mean concentration of 203.6 + 25.1 
pmoles/L determined in fetal scalp plasma and the 
mean concentration of 241.1 + 31.4 umoles/L in ma- 
ternal plasma (p « 0.01). The OP concentrations in 
amniotic fluid (mean 21.7 + 6.0 umoles/L) were sig- 
nificantly lower than those in fetal scalp plasma (mean 
49.9 X 7.1 i moles/L) but significantly higher than 
those in maternal plasma (mean 15.4 + 1.4 j moles/L). 

Significant positive correlations were demonstrated 


to exist. between fetal, maternal, and amniotic fluid. 
levels of UA, whereas ho correlations between OP con- 


centrations were apparent (Fig. 2): 

The changes in concentrations of UA and OPs in 
fetal and maternal plasma i in the course of the second 
stage of labor and immediately post partum are pre- 
sented in Figs. 3 and 4. Maternal concentrations 


. showed random changes. Levels of UA in fetal scap 


plasma remained stable, but concentrations in arterial 
and venous cord blood showed a significant increase as 
compared with the preceding fetal scalp levels (p < 
0.01). Fetal OP concentrations showed a steady fall dur- 
ing the second stage of labor, with an additional but 
nonsignificant < decrease in cord plasma. 

The mean ‘concentrations of UA and OPs in cord 
and maternal plasma post. partum 'are presented in 
Table I. There were no significant differences between 
the levels of concentration of UA or OPs in paired 
samples. Significant positive correlations could be 
demonstrated between concentrations of UA as well as 
those of OPs in arterial and venous cord plasma, arte- 
rial cord and materna] plasma, and venous cord and 
maternal plasma (p < 0.01 or <0. 001). 


Comment 


It'appears from the present study that suctus 
levels of UA and OPs do not show significant changes 
during oxytocin- -induced labor and delivery. Maternal 


concentrations of UA and OPs determined immedi- 
ately post partum in this study are in close agreement 
with values in patients with spontaneous labor previ- 
ously - reported T one investigators? ? as well as by 
ourselves.! 

If it is accepted that placental transfer of purines is 
governed by simple diffusion," fetal-maternal concen- 
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Fig. 3. Concentrations of UA in fetal scalp and maternal ve- 
nous plasma during the second stage of labor, expressed as 
the percentage of change as compared with the first values at 
the beginning of the second stage (time 0), 


—. Table I. Concentrations of UA and OPs > 
(mean + SEM) in maternal and cord plasma at 
delivery (n = 19). 








' UA OPs 
| _ (wmoles/L) (pmoles/L) 
Maternal vein ^. 267.9 + 15.8 19.8 + 3.6 
Umbilical artery 270.2 + 16.3 22.9 + 4.1 
_ Umbilical vein 265.1 + 14.5 21.6 + 2.1 


trations and correlations as observed during labor are 


. compatible with the occurrence of transfer of UA from 
the mother to the fetus and of OPs from the fetus to the 


mother (Fig. 2). The absence of a significant correlation 


between fetal and maternal venous concentrations: of 
OPs could be explained by rapid oxidation of OPs to 


uric acid, known to occur in all maternal organs con- 
taining xanthine oxidase, such as the: maternal liver. 


The high level of concentration of UA found in amni- 
` otic. fluid is in agreement with data from other stud- 


jeu M and i is suggestive of excretion of UA by the fetal 
kidney. 


"The present data obtained in normal’ pregnant 


women during labor are compatible with our previous 


experiméntal data on diffusional transfer of purines in 
the rhesus monkey. ? 5 The concentrations of UA. and: 
OPs determined in fetal scalp plasma present a pattern 
that differs significantly from that obtained by consid- 
ering the levels in arterial arid venous cord plasma. In 
agreement with other studies? ® we find: that concen- 
trations of UA and OPs in paired samples’ of cord and: 
maternal plasma are equal and sighificaritly COT- 
related. However, in fetal scalp plasma concentra- 
tions of UA are significantly lower and levels of OPs are 
significantly higher ten in corresponding maternal 
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Fig. 4. Concentrations of CPs in fetal scalp and maternal venous plasma during the second stage of - 
labor, expressed as the percentage BE change as compared with the first values at the beginning of the 


second stage (time 0). 


plasma samples. The positive correlation between fetal 
and maternal OP concentrations found immediately 
post partum appears to be absent when fetal scalp val- 
ues are considered. E 

, The cause of the observed discrepancy between the 
values of fetal UA and OPs in scalp plasma before birth 
and in cord plasma after delivery is not clear. It seems 
unlikely thàt the fetal scalp values are erroneous due to 
congestion, since virtually no changes in fetal scalp 


plasma concentrations of UA were observed during the | 


second stage of labor when some degree of caput suc- 
cedaneum usually developed. 


Changes in fetal plasma concentrations of UA and | 


OPs could be due to shifts between concentrations in 
red cells and in plasma. We did not measure UA and 
OP concentrations in erythrocytes, but Hayashi and as- 
sociates* reported that in cord bleod the UA concen- 
tration in fetal red cells is approximately 1796 of that in 
plasma, whereas the OP concentratiori in erythrocytes 


~ 


is about twice the level in fetal plasma. These authors 
suggested that red blood cells could serve as carriers 
for purine bases. On the other hand, earlier studies 
showed no evidence for transport of uric acid"? or hy- 
poxanthine"™ across the erythrocyte membrane against 
a concentration or electrical gradient. Therefore, the 
observed rise in UA concentration and the fall in OP 
levels in cord plasma as compared with fetal scalp. 


plasma are hard to explain on the basis of shifts be- 


tween concentrations in erythrocytes and plasma. 

The fetal-maternal equilibrium of UA and OP con- 
centrations demonstrated to exist immediately. after 
birth in contrast to the significant fetal-maternal con- 
centration differences observed during thé course of 
labor and delivery suggests the occurrence of changes 


"m placental transfer during the brief period of. ume 


around birth. Further studies are neéded to either 
support or refute this 3ypothesis. - 
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Changes in pituitary hormones during and following 
transsphenoidal removal of prolactinomas 


R. F. CASPER* 

J. S. RAKOFF** 
M. E. QUIGLEY 
B. GILLILAND*** 
J. ALKSNE 

S. S. C. YEN 

La Jolla, California 


Prolactin (PRL) and other pituitary hormones (luteinizing hormone, follicle-stimulating hormone, 
growth hormone [GH], thyrotropin stimulating hormone) were measured before, during, and after 
transphenoidal pituitary adenomectomy in 16 patients with hyperprolactinemia. The diagnosis of 
prolactinoma wes made in three of the 16 patients by the absence of PRL response to 
thyrotropin-releasing factor (TRF) aid a dopamine receptor antagonist, metoclopramide, without 
radiologic evidence of an adenoma. Contrary to findings in subjects with normal PRL values, the 
PRL rise in response to anesthesia and operation was absent. Other pituitary hormones, with the 
exception of G+, which increased during anesthesia and operation, exhibited no acute changes. In 
11 of 16 cases, complete tumor removal was achieved as determined oy the rapid decline of PRL 

. levels to normal values within 24 to 48 hours after operation and by subsequent clinical follow-up. 
This finding documents that the adenoma is the main source of excessive PRL secretion. The 
circulating nalf ime of immunoreac-ive PRL determined by frequent sampling in these patients was 
variable, ranging from 74 to 190 minutes, significantly longer than the previously reported value of 
15 minutes determined by bioassay. Although a transient decline was evident, serum PRL levels 
remained elevated in those patients with incomplete tumor removal. These findings suggest that a 
single measurement of serum PRL within 24 to 48 hours following transphenoidal adenomectomy is 
a reliable indicator of the success or failure of the procedure. (AM. J. OBsTET. GYNECOL. 136:518, 


1980.) 


CESSATION OF GALACTORRHEA and prompt initia- - 


tion of cyclic gonadctropin secretion and ovulation 
often occur within a few weeks of complete excision of 
a pituitary prolactin (PRL)-secreting adenoma. How- 
ever, changes in pituitary hormone levels during and 
immediately following such an operation have only re- 
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cently been examined! and the mechanism of the rapid 
return of reproduczive function remains elusive. In the 
present work, assessments of serial changes in pituitary 


hormones from 24 hours before to 48 hours after 


transsphenoidal removal of prolactinomas were made. 
In addition we anticipated that rapid return of serum 
PRL to the normzl range in the early postoperative 
period might be used as a reliable indicator of favor- 
able clinical outcome, especially if associated with an 
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Fig. 1. Serum PRL values in six patients followed up preop- 
eratively and for 24 hours postoperatively with frequent blood 
sampling. Three patients had PRL values in the normal range 
by 24 hours, suggesting complete tumor removal, while three 
patients remained hyperprolactinemic. 
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Fig. 2. A logarithmic plot of the decline in serum prolactin in 
three patients with complete tumor removal, followed up with 
frequent blood sampling postoperatively. 
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Fig. 3. Preoperative and postoperative (24 to 48 hours) serum 
PRL levels in 16 patients with PRL-secreting pituitary tumors. 
The mean + SE for serum prolactin in 12 women in the earlv 
foilicular phase is shown. 
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Fig. 4. Preoperative and postoperative (24 to 48 hours) serum 
LH values in 16 patients with pituitary PRL-secreting tumors. 
Patients with normal serum PRL concentrations at 24 to 48 
hours, suggesting complete tumor removal, are indicated by 
e——e, Patients remaining hyperprolactinemic at 24 to 48 
hours are shown as o----o. Mean + SE for serum LH in 25 
women in the early follicular phase is shown. 
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Fig. 5. Changes in mean (+SE) levels of GH, LH, FSH, and 
TSH in six patients before and for 24 hours following trans- 
sphenoidal removal of pituitary microadenoma (zero time) 
with frequent blood sampling (* p < 0.01 and ** p « 0.05). 


acute change in gonadotropins which might reflect the 
early return of normal menstrual cyclicity. 


Material and methods 


Sixteen women (aged 25 to 41 years) with prolac- 
tinomas were studied (Table I). All presented with 
chronic anovulation and varying manifestations of es- 
trogen deficiency, ranging from occasional uterine 
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Table I. Clinical, laboratory, and follow-up data on 16 patients with pituitary PRL- -secreting tumors moaten by 


selective transspheno: dal microsurgery 














Case Age Amenorrhea Galactorrhea 
no (yr) (yr) (yr) 
1 3] 9 <] 
2 25 g] 2 5 
3 ‘34 103 12 None 
4 3] >` 116 3 3 
5 29 109 Primarv 9 
6 30 107 2* None 
7 26 Er 4 4 
8 23 187 6 l 
9 . 98 99 5 6 
10 24 101 ]* ] 
11 30 111 7 3 
12 25 , 99 Primary 4 
13 4l 109 19 25 
14 28 179 5 None 
15 40 120 22 22 
16 30 130 6 6 






PRL 





Infertility  Tomograri* Postoperative t 
Yes Micro. . 60.5 18.9 
No Micro. ' 91.0 13.5 
Yes Micro. 108 12.6 
Yes Micro. 116 . 17.8 
Yes Micro. 171 16.7 
Yes Micro. 165 22.5 
Yes Micro. 66.3 24.8 
Yes Micro. 168 27.4 
Yes Normal 93.4 11.5 
Yes Normal 145 14.2 
Yes . Normal 179 28.1 
No Micro. 290 74.7 
Yes Micro. 210 197 
No Macro. 80.0 69.0 
No Micro. . 99.4 52. 
Yes Micro. , 183 74.7 


*Micro. and Macro.: Neuroradiologist’s impression of a pituitary tumor, «10 and >10 mm, respectively. 


TAÀt 24 to 48 hours after operation. 
Patient with occasional menstrual bleeding. 


bleeding to amenorrhea of 22 years’ duration. Two pa- 
tients had: primary amenorrhea. Galactorrhea was 
present in 13 patients. A PRL-secreting tumor was 
confirmed by elevated serum PRL and by polytomog- 
raphy of the sella turcica. In three patients with normal 
tomograms, the dizgnosis of pituitary microadenoma 
was made on the basis of elevated serum PRL and :he 


absence of PRL response to intravenous thyrotropin- . 


releasing factor (TRF) and metoclopramide (MCP), a 
dopamine receptor antagonist. Visual fields and thy- 
roid function were found to be normal in all patients. 
Selective transsphenoidal removal of the pituitary 
tumor was performed. Blood was obtained from an 
-antecubital vein on the day prior to operation, during 
operation, and 24 and 48 hours postoperatively in each 
case. Six patients also had frequent blood sampling, as 
often as every 15 minutes for 5 hours beginning 2 
hours prior to tumor removal and with additional 
samples at 4, 6, and 12 hours postoperatively to de- 
termine the rate of decline of circulating PRL. Serum 
levels of luteinizing hormone (LH), follicle-stimulating 
hormone (FSH), PRL, growth hermone (GH), and 
thyrotropin-stimulating hormone (TSH) were mea- 
sured by radioimmunoassays.? All patients were fol- 


lowed up for up to 3 years, at monthly intervals for the 


first year and every 6 months thereafter. No hormonal 


or other medications were used during the follow-up 
period. Data were analyzed by the two-tailed Student's t 
test. 


Results 


Prior to operation all patients had elevated serum 
PRL levels ranging from 60.5 to 220 ng/ml (mean + 
SE, 138 + 12 ng/ml (Table I). Pituitary adenomas were 
confirmed in all cases at the time of operation (Table 
II). Most tumors appeared to be reddish and friable 
and were seemingly differentiated from the normal pi- 
tuitary gland. 

Fig. 1 shows the changes in circulating PRL levels 
during and within the first 24 hours after operation in 
SIX patients. The serum PRL concentration did not 
change during anesthesia and operation. In three pa- 
tients, PRL levels remained elevated following opera- 
tion while the other three patients had a progressive 
decline in PRL levels, which reached the normal range 
by 24 hours. In the later three patients the approxi- 
mated rate of decline cf PRL was logarithmic (Fig. 2) 
and the calculated half times (t4) of disappearance of 
PRL were 75, 140, and 190 minutes. 

On the basis of serum PRL values 24 to 48 hours 
after operation, the patients could be divided into two 
groups (Fig. 3). At 24 :o 48 hours after operation, 11 
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Y 
Preoperative Follow-up | 


. Postoperative - 


10.7 0.3 `. Regular menses . 
Spontaneous abortion. | 
6.8 , 8.0 Regular menses ' 
5.4 6.1 Regular menses 
8.7 7.0 Regular menses 
MU Term pregnancy 
10.6. 12.5 Regular menses: 
21.8 18.0 Regular menses 
: Term pregnancy' 
23.6 16:2 Regular menses 
11.0 - 6.5 Amenorrhea 
9.0 45 - Regular menses .. 
Pe - Term pregnancy ` 
10.1 13.8 Regular menses 
10.1 :6.5 Regular menses 
í ‘Term pregnancy 
10.6 9.1 Amenorrhea 
3.9 3.5 _Aimenorrhea 
8.3 4.7 Amenorrhea 
5.2 4.1 . Amenorrhea 
T3, 6.7 Amenorrhea 


patients (group 1) had PRL levels below 30 ng/ml ` 
(mean 20 + 2 ng/ml, range 11.5 to 28.1 ng/m) while’ 


five patients (group 2) remained hyperprolactinemic 
(mean 93.6 + 27 ng/ml, range 52.4 to 197.0). Spcn- 
taneous cyclic menses resumed in 10 of 11 patients in 


group 1 by 3 months. Five of 10 infertility patients | 


conceived within a.year with four normal, uncompli: 
cated term pregnancies. One patient had a spontare- 
ous abortion at 6 weeks' gestation. On the contrary; in 
group 2 cyclic menses did not occur and no patient 
conceived. 

Serum LH values: before and 24.to 48 hours after | 
operation for all 16 patients are shown in Fig. 4. The 
mean (+SE) LH concentrations for group 1 (11.6 € 1.7... 
mIU/ml) and group 2 ULP. 2 mIU/ml) were. not 
significantly different prior to operation. Postopera- 
tively, no change was observed in the LH concentra- ` 
tions for group 1 (9.2 + 1.6 mIU/ml) or group 2 
(5. 6 € 1 mIU/ml). However, the LH values for group 2 
were significantly lowér than the early follicular phase 
concentration for normal women (12.3 + 0.8 zl 
both before (p « 0.01) and after operation (P « 0.005). 
Levels of LH in group 1 did not differ from normal 
either before or after operation. 

. ' Fig. 5 shows the- changes i in GH, LH, FSH, ahd TSH 


- 


in the six patients before, during, and after adenoma : 


removal. Serum GH began to rise with induction of 


anesthesia . and the concentration during operation , 


(8+ 5 Den was significantly (P <0. Vh above the, 


-— 
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basal level (4 + + 0.5. ng/ml). This was followed by a slow 


decline but the level of GH iwas still significantly 
(P < 0.05) elevated at'6 and 12 hours postoperatively. 
Corresponding changes in serum levels of LH, FSH, 
and TSH before, during, and within the first-24 hours 
after operation were not observed. 


Comment 


PRL-secreting pituitary adenomas usually exhibit 
slow-growing biologic behavior as demonstr ated by the 


long duration of symptoms in many of our patients 
' - (Table-I).One woman (Case No. 15) had amenor- 


rhea/galactorrhea for 22 years while the two patients 
with primary amenorrhea probably developed adeno- 
mas prior tothe onset of puberty. The development of 
polytomography of the sella turcica* and a sensitive 
PRL radioimmunoassay*"* has resulted in the early 


| diagnosis of PRL-secreting pituitary tumors, in most 


cases in the microadenoma stage («10 mm in diame- 
ter). However, symptoms in these patients may precede 
radiologic evidence of the presence of a micr oadenoma 
by several years..In hyperprolactinemic women with 
normal tomography, attenuated. PRL response to 
TREF? 8-10 and MCP* ?? is suggestive of the presence of 
a pituitary prolactinoma. In the present study, three 
infertile patients with normal tomograms (Cases Nos. 9 


to 11) had pituitary microadenomas suspected on the 


basis of the absence of PRL response to TRF and MCP 
stimulations. Microadenomas were confirmed at oper- 
ation and pregnancy resulted in two of the. three 
women following surgical excision. | 

In the six patients who were followed up with fre- 
quent blood sampling during and after operation, PRL 


levels: were found to decrease rapidly in three, reaching 


thé normal range by 24 hours (Fig. 1). However, PRL 
levels did not fall below 11.5 ng/ml, suggesting that 
normal pituitary.lactotropes continue to function and 
that the adenoma is the main source of excessive PRL 
secretion. The approximated rate of decline of PRL 
was logarithmic. The calculated t of circulating PRL 
differed among these patients and was considerably 
longer (75,:140, and 190 minutes).than the 15 minutes 
reported by Turkington” using a bioassay method.’ 
The discrepancy in t$ among patients and between 
bioassay and radioimmunoassay methods could be a 
result of secretion of heterogeneous PRL by the ade- 
noma."-55 We have observed that dilutions of serum 


‘obtained from blood draining the pituitary tumor in 
some. patients are not always parallel to the stand- 


ard displacement, curves for PRL, supporting het- 


-erogeneity of PRL secretion by the adenoma (unpub- 


Eng observation). The suggestion of biologic hetero- 


“ 
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Table II. Intraoperazive findings in 15 patients with pituitary prolactinomas. The surgeon. considered tumor 


removal to be complete in 14 of 16 cases 





j umor size 


Removal considered complete* 


Case no. (mm) Anatomic features At follow-up 
I <10 Not discrete, buried in normal pituitary "Yes Yes 
2 «10 Encapsulated, reddish brown Yes Yes 
3 «10 Discrete, red, friable, gelatinous — . |j Yes Yes 
4 "^ «10 - Discrete, friable, gray Ves Yes 
5 >10 Soft, red-purple, friable, cystic No Yes 

(filling sella) A 
6 «10 l Discrete, gray Yes Yes 
7 >10 Diffuse, red, friable, surrounded normal No Yes 
pituitary 
8 <10 Discrete, reddish brown Yes Yes 
9 <10 Discrete, gelatinous, gray, friable Yes . Yes 
10 <10 Discrete, “pseudoencapsulated” Yes Yes 
11 «10 Discrete, red-gray Yes Yes 
12 «10 Discrete, gelatinous, red, friable Yes No 
13 >10 Discrete, “pseucoencapsulated,” friable, Yes No 
. with extension to sphenoid 
14 >10 Well-demarcated, central, necrotic Yes No 
15 <10 Discrete, gray, gelatinous, friable Yes No 
16 «10 Red, soft, gelatinous, friable, good Yes- No 


. cleavage 


*Complete removal “by surgeon” indicates the surgeon’s impression at the time of surgery. “At follow-up” indicates clinical 


features and laboratory values of complete removal weeks later. 


geneity is also supported by the clinical observation that 


not all patients with hyperprolactinemia have galactor- 


rhea. One of our patients (Case No. 31in whom a circu- 
lating PRL t% of 75 minutes was observed: did not have 
galactorrhea although the basal serum PRL concentra- 
tion was over 100 ng/ml. 

Our data indicate that PRL levels determined 24 to 
48 hours after operation provide a reliable reference 
for completeness of adenoma removal. Ten of 11 pa- 
tients with PRL values in the normal range at 24 to 48 
hours experienced spontaneous, cyclic menses within 3 
months and five became pregnant. This suggests com- 
plete adenoma removal with re-establishment of ap- 
parently normal hy pothalamic-pituitary-ovarian func- 
tion. Conversely, incomplete adenoma removal is asso- 
ciated with PRL levels above the normal range 24 to 48 
hours postoperatively and the persistence of amenor- 
rhea/galactorrhea. 

It has been suggested that elevated PRL inhibits re- 
productive function by:a short-loop feedback mecha- 
nism involving dopaminergic inhibition of gonadotro- 
pin release.!* ? As a group, only the patients with sub- 
sequent incomplete tumor-removal (group 2) had LH 
levels significantly below normal prior to operation. 
Twenty-four to 48 hours after operation, there was no 
discernible change in serum LH or FSH concentrations 
in either group. Thus, complete adenoma removal and 


return of PRL values to normal does not appear to be 


associated with an acute change in gonadotropins. 
However, 10 of the 11 patients in group 1 had spon: 
taneous return of menses within 3 months and as early 
as 4 weeks postoperatively. 

Serum concentrations of LH, FSH, and TSH did not 
change with anesthesia and operation. Serum GH con- 
centration increased during anesthesia and in the in- 
traoperative period with a slow decline during the 24- 
hour period postoperatively (Fig. 5). PRL levels did not 
rise during anesthesia or operation, a finding which is 

clearly different from the rapid and large increment.of 
PRL levels in subjects with normal PRL levels during 


- operation.” 7 


The observation at the time of operation as to the 
completeness of tumor removal was incorrect in seven 
of the 15 cases (Table II) An alternative to mi- 
crosurgical differentiation between adenoma and nor- 
mal pituitary is therefore required. At the present time 
we are using repeated frozen sections in an attempt to 
improve on the percentage of complete adenoma re- 
moval. In, addition, a rapid discriminative laboratory 
test of the success of the operation would be of prog- 


: nostic value. ‘Our data demonstrate that a single 24 to 


48 hour postoperative blood sample for PRL determi- 
nation is useful as an. index of completeness of ade- 
noma excision. This rapid test can provide the surgeon 
with reassurance about tumor removal and can al- 


leviate much patient anxiety i providing her with an 
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answer concerning the success of the operation without 


having to await clinical resolution. 


We are grateful tó the National Institute of Arthritis 


and Metabolic Diseases, National Institutes of Health, 
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excellent technical.and secretarial assistance, and Dr. 
A. Lein for his editorial advice. 
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Eviderice that danazol inhibits gonadotropin-induced 
ovarian steroidogenesis at a point distal to 
gonadotropin-receptor interaction and 

adenosine 3',5' cyclic monophosphate formation 


MANGALADEVI MENON 
SALMAN AZHAR | 
K. M. j. MENON 

Ann Arbor, M ichigan 


The action of danazol on ssi. human chorionic gonadotropin (hCG) binding, gonadotropin- -stimulated 
adenosine 3';5' cyclic monophosphaté (CAMP) accumulation and progesterone production has been 
investigated in luteinized rat ovaries. Preincubation of luteal cells for short periods of time with 
increasing concentrations of danazol caused a significant inhibition of gonadotro»in- -stimulated 
steroidogenesis. The inhibitory effect of danazol wes both concentration and time dependent. 
Danazol also reduced progesterone production in response to cholera enterotoxin and 8 . 
bromo-adanosine-cAMP, but it hed no effect on hCG, luteinizing hormone, and cholera enterotoxin 
stimulated cAMP formation. Similarly danazo! did not affect '*5i-hCG binding as éssessed by the 
equilibrium dissociation constant (K,) and number of hormone-binding sites on the luteal cell: 
surface. These results suggest that in intactluteal cells danazol inhibits steroidogenesis at a point 
distal to hormone-receptor interact on and cAMP formation. (Am. J. OBSTET. GYNECOL. 136:524, 1980.) 


THE CELLULAR MECHANISM by which-danazol (17a- 
pregn-4-en-20-yno[2,3-d] isoxazol-17-ol) exerts its 
therapeutic effects in conditions like endometriosis,!~ 
fibrocystic mastitis, ë and precocious puberty® 7 re- 
mains unclear. This compound has a weak androgenic 
activity with no estrogenic or progestational proper- 
ties.” * Earlier investigations have shown that danazol 
suppresses gonadotropin release by acting on the hypo- 
thalamic-pituitary axis.^!? Further studies demon- 
strated that in rodents administration of danazol in- 
hibits steroidogenesis in the adrenal, testis, and ovary 
by inhibiting various enzymes in the steroidogenic 
pathway." In vitro inhibition of steroidogenesis has 
also been reported in the rat testis" and in cultured 
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porcine ovar ian cells."* In iia bove studies, the effect 
of danazol on either individual enzymatic steps in- 
volved in steroid interconversion or the accumulation 
of the final product was investigated. In the present 
studies, we have investigated the early effects of 
dànazol on ovariàn steroidogenesis in vitro by using a 
collagenase-dispersed cell suspension from highly lù- 
teiriized rat ovary. Our results show that danazol inhib- | 
its in vitro gonadctropin-stimulated progesterone syn- 
thesis in luteinized rat ovarian cells and that the site of 
action is at à step after the initial hormone-receptor 
interaction and adenosine 3',5' cyclic monophosphate 

(CAMP) formation. 


Material and methods. 


Human cliorionic gonadotropin (hCG) (CR-1 19, 
11,500. IU/mg) was supplied by Dr. R: Canfield (Co- 
lumbia University of Physicians and Surgeons, New 
York, New York}, through the Center for Population 
Research, Natioral Institute of Child Health and 
Human Development, Bethesda, Maryland. Danazol 
was a gift from the Clinical Reaearch Division of Ster- 
ling Drugs, Ltd., Winthrop Laboratories, New York, 
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Fig. 1. Effect of increasing concentrations of danazol on progesterone production. Incubation con- 
ditions were similar to those described in Table I except that indicated concentrations of danazol 
were used. The results are the mean of triplicate samples on duplicate determinations. The concen- 


tration of hCG used was 10 ng/ml. 


New York. Cholera enterotoxin was purchased from 
Schwarz/Mann, Orangeburg, New York. cAMP and 8 
bromo-adenosine cAMP (8 Br-cAMP) were supplied by 
Sigma Chemical Co., St. Louis, Missouri. Medium 199 
was purchased from Grand Island Biological Com- 
pany, Grand Island, New York. 5]-hCG was prepared 
as described by Dufau and associates.” 

Female 24- to 26-day-old Sprague-Dawley rats ob- 
tained from Spartan Research Animals, Inc., Haslett, 
Michigan, were used in the present studies. These rats 
were injected subcutaneously with 50 IU of pregnant 
mare’s serum gonadotropin (Gestyl, Organon) fol- 
lowed 56 hours later by 25 IU of hCG (Sigma Chemical 
Co.) as described by Parlow.’ 

Preparation of luteal cells. Six to seven days after 
the injection of hCG, the rats were killed, and the lu- 
teinized ovaries were removed, freed of the adherent 
connective tissues, and weighed. They were then 


placed in Medium 199 containing 2% bovine serum - 


albumin (BSA) (w: v). These ovaries were cut into small 
pieces of approximately 1 cu mm in size and were 
transferred to a 50 ml plastic beaker. The tissue wzs 
suspended at a concentration of 50 mg/m] of Medium 
199-2% BSA containing 500 U/ml of collagenase and 4 
ug/ml of deoxyribonuclease. The samples were thea 
incubated for 60 minutes at 37? C in an atmosphere cf 
95% oxygen:5496 carbon dioxide (v:v). The cells were 
dissociated at 30 and 60 minutes of the incubation by 
flushing the tissue and medium 30 times through a 
I ml plastic syringe. After 1 hour of incubation the cells 
were centrifuged at 600 x g for 3 minutes at room 


Table I. Effect of danazol on hCG-induced 
steroidogenesis in rat luteal cells 


)J Progesterone 
Additions 


(ng : ug DNA?) (+SEM) 
None 1.8 + 0.20 
hCG (10 ng/ml) 6.3 + 0.21 
Ethanol (0.5% v:v) 1.96 + 0.25 
Danazol (0.25 mM) 1.49 + 0.09 
hCG + ethanol 6.1 + 0.74 
hCG + danazol 2.9 + 0.23 


Rat luteal cells (—109 cells) were preincubated with medium 
alone, danazol, or ethanol for 30 minutes. Following prein- : 
cubation, hCG was added to indicated concentrations and 
incubation was continued for additional 3 hours in an atmo- 
sphere of 95% oxygen:50% carbon dioxide(v:v). After final 
incubation the samples were processed for progesterone 
assay as described under “Material and methods.” Results are 
expressed as the mean of triplicate samples on duplicate de- 
terminations. 


temperature. The sedimented cells were washed two 
more times with Medium 199 containing 0.1% BSA 
and finally resuspended at a concentration of approx- 
imately 1 x 107 cells/ml. The cells were counted with. a 
hemocytometer and viability was checked by a trypan 
blue exclusion procedure. The viability ranged be- 
tween 8096 and 9596. Deoxyribonucleic acid was de- 
termined by the colorimetric procedure of Burton, $ © 

Incubation of isolated rat luteal cells. Approxi- 
mately 1 x 10$ luteal cells (0.1 ml) were incubated in 12 
by 75 mm tubes containing 0.3 ml of Medium 199- 
0.196 BSA in the presence or absence of added hor- 
mone, danazol, and other agents as indicated in indi- 
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Fig. 2. Effect of danazol and incubation time on steroidogenesis. Luteal cells (—109 cells) were 
preincubated for 60 minutes at 37° C in the presence of 95% oxygen: 5% carbon dioxide (v: v). After 
preincubation, hCG was added and the incubation was further continued up to indicated time points. 
The samples were then processed for progesterone extraction and quantitation by radioimmuno- , 


assay. e——-e: Basal; o——o: hCG (10 ng/ml); a——a: danazol (150 uM); 4 


Table I. Effect of danazol on cholera 
toxin-stimulated steroidogenesis by rat luteal cells 


Progesterone — 
Additions (ng : ng DNA ) (XSEM) 

None 0.40 + 0.04 
Danazol (150 uM) 0.46 + 0.02 

hCG (10 ng/ml) 1.58 + 0.14 
Cholera toxin (1 g/ml) 1.74 + 0.16 

hCG (10 ng/ml) + danazol 0:98 + 0.06 

(150 uM) 

. Cholera toxin (1 ug/ral + 


1.18 + 0.08 
danazol (150 uM) . 


Experimental conditions were similar to those described in 
Table 1. 


vidual tables and graphs. The incubation was carried 
out at 37° C in a Dubnoff metabolic shaking incubator 
for 3 hours in the presence of 95% oxygen and 5% 
carbon dioxide. 

Radioimmunoassay for progesterone. At the end of 
incubation, the reaction was stopped by placing the 
, tubes in a boiling water bath for 3 minutes. To this, 0.6 
ml of water and 10 4l of PH]progesterone (~ 10,000 
cpm) were added to monitor the recovery. These tubes 
were stored at cold temperatures overnight. After 12 
hours, the samples were extracted with petroleum 
ether and assayed for progesterone by radioimmuno- 
assay.!^ 18 

Incubation conditions for gonadotropin and chol- 
era enterotoxin stimulation of cAMP accumulation. 
Luteal cells (0.1 mI) were incubated in a final volume of 





A: danazol + hCG. 


0.4 ml in Medium 199 containing 0.1% BSA in the 
presence of 0.5 mM I-methyl-3 tsobutyl xanthine, and, 
where required, hCG and cholera enterotoxin were 
also included. After incubation for 2 hours in the pres- 
ence of 95% oxygen: 5% carbon dioxide (v: v) the cells 
and the media were processed and assayed for cAMP 
according to Gilman.!? 

Binding of hCG to luteal cells. The method used for 
the binding assay of 'L-hCG to luteal cells was iden- 
tical to that described by Clark and Menon.!*: 


Results 


Effect of danazol on hCG-stimulated steroid pro- 
duction by rat luteal cells. The results presented in 
Table I show that preincubation (1 hour) of rat luteal 
cells with danazol (150 uM) led to an inhibition in pro- 
gesterone production in response to hCG, Addition of 
ethanol (0.5%) in which danazol was dissolved had no 
effect upon either basal or hCG-induced steroid syn- 
thesis. Ethanol controls, however, were always included 


,in subsequent experiments. 


Effect of varying incubation time and danazol con- 
centration. Fig. 1 shows concentration-dependent in- 
hibition of hCG-stimulated steroidogenesis by danazol. 
Concentration of danazol as low as 2.5 uM significantly 
reduced progesterone production and this effect was 
increased with an increasing concentration of danazol. 
Danazol produced 50% inhibition of gonadotropin- 
induced steroidogenesis at a concentration of about 50 
pM. In contrast, higker concentrations (250 pM) 
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Fig. 3. Effect of increasing concentrations cf hCG on steroidogenesis in the presence and absence of 
danazol. Incubation conditions were similar to those described in Table I except that indicated 
concentrations of hCG were added. Other details were similar to those described under “Material 


and methods.” 


danazol produced 10% to 20% inhibition in basal st2- 
roid synthesis. 

The effect of increasing incubation time and danazol 
on steroidogenesis is presented in Fig. 2. In the absence 
of danazol, hCG-stimulated progesterone production 
reached a maximum level at 120 to 180 minutes while 
40 to 60 minutes of incubation time was required to 
attain maximum basal production of steroid. Addition 
of danazol (150 uM) leads to a significant inhibition 
in hCG-stimulated progesterone accumulation at 45 
minutes of incubation and this inhibitory effect re- 
mains constant up to 3 hours of incubation. 

Effect of danazol on hCG- and cholera entero- 
toxin-stimulated steroidogenesis. Danazol was also 
tested for its ability to inhibit steroidogenesis in re- 
sponse to hCG and cholera enterotoxin. The results 
presented in Table II show that danazol inhibited ste- 
roidogenesis almost to the same extent regardless of 
the stimuli used. 

Effect of increasing concentrations of hCG and 8 
Br-cAMP on steroidogenesis. Results presented in 
Figs. 3 and 4 demonstrate that increasing concentra- 
tions of gonadotropin and cAMP analogues stimulated 


progesterone production in a dose-related manner. . 


Concentration of hCG as low as 10 pg/ml significantly 
enhanced steroidogenesis and this stimulatory effect 
was increased with increasing dose of hormone, reach- 
ing a peak at 0.1 to 0.5 ng/ml. The concentration of 
hCG required to elicit half-maximal stimulation of ste- 


r 


roidogenesis was found to be 20 pg/ml. Similarly, 8 
Br-cAMP also enhanced steroidogenesis in a dose-de- 
pendent manner and the maximum effect was found to 
be around 0.25 to 0.5 mM. These results also show that 
addition of danazol (150 aM) to the incubation medi- 
um inhibited steroidogenesis at all concentrations of 
either stimulator tested. Since danazol also inhibited 
the 8 Br-cAMP-stimulated steroidogenesis, these re- 
sults suggest that the action of danazol lies at a point 
after cAMP formation. This was further confirmed 
by following the effect of danazol on '°I-hCG bind- 
ing to cells and gonadotropin-stimulated cAMP ac- 
cumulation. 

(LH) and hCG stimulation of cAMP accumulation 
in rat luteal cells in the presence and absence of 
danazol. Since in the ovarian system the binding of 
gonadctropin to the ovarian cell surface leads to an 
activation of membrane-associated adenylate cyclase, 
we tested the possibility of whether the inhibitory effect 
of danazol is at the level of cAMP formation. Results 
presented in Table III show that addition of LH or 
hCG to luteal cells caused a significant elevation in 
cAMP production. Preincubation of luteal cells with 
danazol did not modify the ability of cells to increase 
cAMP production in response to gonadotropins. Simi- 
larly, danazol also failed to affect the basal production 
of cAMP. 

Danazol effect on '?*I-hCG binding. To test whether 
the inhibitory effect of danazol results from a change in 
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Fig. 4. Effect of danazol on progesterone accumulation by luteal cells in response to increasing 
concentrations of 8 Br-cAMP. Experimental conditions were similar to those described in Table I 
except that indicated doses of 8 Br-cAMP were used to induce steroidogenesis. 


Table III. Lack of effect of danazol on cAMP 
accumulation in rat luteal cells 


cAMP “pmoles/ ug DNA") 


Addition (+SEM) 
None 2.194 2.6 
Danazol (250 pM) 2145702 
' hCG (100 ng/ml) 4.58 + 0.26 
LH (1 pg/ml) 3.89 + 041 
hCG (100 ng/ml) + ` 4.79 + 0.38 
danazol] (250 uM) 
LH (1 pg/ml) +danazol 4.21 + 047 


(250 uM) 


Incubation conditions were similar to those described in 
Table I except that incubation medium also contained 0.5 mM 
]-methyl-3 isobutylxanthine, an inhibitor of cyclic nucleotide 
phosphodiesterase(s). Other details were the same as de- 
scribed under "Ma:erial and methods." 


the binding properties of the gonadotropin receptors, 
we determined the binding kinetics in luteal cells in the 
presence and absence of danazol. Results presented in 
Fig. 5 show the effect of increasing concentrations of 
US[-hCG on the binding of hormone to luteal cells that 
had been pretreated with or without danazol (150 aM). 
Equilibrium data plotted according to Klotz? demon- 
.strate a single class of binding sites with an equilibrium 
dissociation ccnstant (Ky) of 2.5 x 107*M (Fig. 6). 
Further, danazol treatment of lateal cells did not alter 
either the ką or the number of hCG binding sites (Fig. 
- 6). The lack of effect of danazol on °I-hCG binding 


and on gonadotropin-induced cAMP accumulation 
suggests that its action lies at a point beyond these 
steps. 


Comment 


The present study demonstrates that danazol inhibits 
ovarian secretion of progesterone, in agreement with 
studies reported by others.!'7!? Since there is now con- 
siderable evidence to suggest that the early event in 
gonadotropin action in the ovary is the binding of the 
hormone to the receptor followed by the stimulation of 
adenylate cyclase to increase the cAMP level,” we have 
investigated the possibility of whether danazol could 
interfere with hormone-receptor interaction in the 
ovary. Our results clearly demonstrate that while pro- 
gesterone synthesis in response to gonadotropin was 
inhibited by danazol in vitro, this compound had no 


. effect on the binding of !'?I-hCG to ovarian cell recep- 


tors. In addition, steroidogenesis in response to 8 Br- 
cAMP, a potent analogue of cAMP, was also inhibited 
by danazol. On the other hand, danazol did not have 
any inhibitory effect on cAMP accumulation in the 
ovarian cells in response to added hCG. These experi- 
ments clearly demonstrate that the site of action of 


. danazol in ovarian steroidogenesis is at a step after the 


gonadotropin-receptor interaction and gonadotro- 
pin-stimulated cAMP accumulation. 

It is interesting to note that cholera toxin (Table II), 
a nonhormonal agent that mimics protein hormone 
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Fig. 5. Effect T increasing concentrations o? 51-hCG on Borse binding to luteal cells pretreated 
with or without danazol. Aliquots of luteal cells (~3 x 10° cells) were preincubated with or without 
danazol (150 uM) for 60 minutes at 37° C in Medium 199 j in thé presence of 95% oxygen: 5% carbon 
dioxide (v:v). After preincubation, varying concentrations of '51-hCG (45,000 cpm/ng) were added 
and incubation was continued for 3 hours. The final incübation volume was 0.4 ml. At each concen- 
tration of "5I-hCG, cells were incubated with and without unlabeled hCG (10 pg) to determine 
specific binding. All assays were carried out in triplicate. The binding reaction was stopped by the 
addition of 3 ml.of Medium 199 containing 0.1% BSA. The tubes were then washed once with 3 ml of 
fresh medium. The sedimented cells were then counted for bound radioactivity in a Searle automatic 
gamma counter. The results presented represent specific binding. The number of counts bound in 
the presence of unlabeled hCG (nonspecific binding) was less than 3% to 5% of total counts bound. 
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Fig. 6. Determination of equilibrium dissociation (Kg) constant. Data from Fig. 5 were plotted 
according to Klotz? to calculate Kg. 
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action in yee target cells,” 
synthesis when added to the ovarian cells, but addition 
of danazol along with cholera toxin produced an inhi- 
bition of progesterone synthesis (Table II). As the 
cholera toxin receptor in the ovary is distinct from that 
of hCG or LH,” the data further suggest that the site 
of inhibitory action by danazol is at a step after 
. gonadotropin-receptor interaction and cAMP forma- 


increased progesterone 
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tion. The present investigation, in addition, adds to the 


already existing evidence that danazol has a distinct 


effect on ovarian steroidogenesis as well aš its well- 


established effect on the pituitary-gonadal axis," and 


such a direct effect on steroid output might, in part, be 
responsible for its therapeutic effects in clinical condi- . 
tions such as endometriosis, chronic cystic mastitis, and 
precocious puberty. 
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Preliminary experience with fetoscopy and fetoplacental blood sampling in 23 midtrimester pregnant 
baboons demonstrated the procedure to be successful in 19 cases (83%); seven serious 
complications (30%) developed, most of which might well have been avoided with operative 
experience and other complimentary procedures. (AM. J. OBSTET. GYNECOL. 136:531, 1980.) 


OVER THE PAST SIX YEARS, our group has been en- 
gaged in assessing the relative merit of a new technol- 
ogy referred to in clinical parlance as fetoscopy.!^? 
More specifically, the technology entails the passage of 
a fiberoptic telescope into the amniotic sac for the pur- 
pose of identifying a fetoplacental vessel, whereupon a 
fetoplacental blood sample is obtained by venipuncture 
with a fine gauge needle. The sample, of either pure 
fetal blood or more generally an admixture of fetal red 
cells and amniotic fluid, is then analyzed. 

We evolved a research strategy beginning in 1973 
whereby the results in an experimental pregnant ani- 
mal model would be assessed periodically as to the 
merits, shortcomings, and complications of the tech- 
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nology with the ultimate objective being the application 
of the device in human genetic studies. The relative 
safety of the procedure to both the mother and her 
fetus was also a study objective. Although fetoscopy as 
well as placental aspiration in the pregnant human pa- 
tient was being reported by a number of investigators 
in the United States, Canada, and Europe, the proce- 
dure was generally limited to pregnancies at risk of a 
genetic disorder (hemoglobinopathies).*^* Ethical con- 
straints essentially prohibited any major innovations in 
equipment design, surgical methodology, sampling 
techniques, and so forth; no such limitations applied to 
investigative studies in the animal. 

Our previous publications related the combined use 
of laparoscopy and fetoscopy. As that combination dif- 
fers from the human experience, we sought an animal 
model more akin to the human equivalent which might 
permit (1) reasonably accurate but noninvasive local- 
ization of the placental implantation site and (2) the 
transcutaneous, transabdominal, transuterine insertion 
of the fetoscope without antecedent laparoscopy. 

The purpose of this paper is to report our pre- 
liminary experience with fetoscopy and fetoplacental 
sampling in the pregnant baboon (Papio cynocephalus). 


Methods and material 


Twenty-three pregnant baboons of known gesta- 
tional ages, ranging from 85 to 104 days, mean 97.3 


531 


532 Morris et al. February 15, 1980 


Am. J. Obstet. Gynecol. 


MINOLTA 





Fig. 1. Endoscopic and camera devices utilized for fetoscory, fetoplacental sampling, and intra- 
amniotic photographic documentation (see text). 


days + 4.9 (+1 SD), term 168 days, were anesthetized 
with intramuscular ketamine; an endotracheal tube was 
inserted, and the animals were ventilated with a mix- 
ture of halothane, oxygen, and nitrous oxide. Ul- 
trasound localization of the placenta was accomplished 
with an ADR real-time scanner Model 2130 and a 5.0 
MHz cophase linear-array transducer.* Heavy mineral 
oil was used to coat the animal's skin as an acoustic 
coupling medium. Fetal heart rate was measured with 
the device to establish preoperative viability. The ba- 
boon has a monodiscoid placenta, quite similar to the 
human organ, which may be implanted randomly 
within the uterus. A "window," i.e., a placental free 
space, containing only amniotic fluid beneath the an- 
terior uterine wall, was identified in order to avoid pla- 
cental damage. The abdomen was prepared with a bac- 
tericidal solution and covered with sterile, disposable 
drapes, and a meticulously aseptic procedure was then 
followed. A small incision was made in the abdomen 
and extended through the anterior rectus fascia. The 
eccentric cannula, 3.8 mm outside diameter, containing 
a sharp trocar, was thrust into the abdomen deep 
enough to reach the anterior uterine wall. This position 
cannot be precisely determined other than the 
operator "senses" he has met some tissue resistance. 
Earlier efforts at thrusting the sharp device into the 
abdomen through the intact rectus abdominis fascia 


denied the operator this sense of resistance and led to 
unnecessary uterine damage. The operator then thrust 
the unit sharply into the amniotic cavity an additional 3 
to 4 cm to perforate the fetal membranes. A more 
cautious, steady entry often resulted in an extraovular 
placement and the fetal membranes obstructed the 
fetoscopist. The subhuman primate uterus in contrast 
to the human organ is a very thin, ballottable, fluid- 
filled sac; the wall tends to invaginate rather than be 
perforated as the unit is advanced. Thus, it is critical 
that the trocar and cannula be properly tooled and 
fitted to each other so that the uterine puncture is not 
impeded. Confirmation of a successful entry was evi- 
dent on removal of the trocar in that clear amniotic 
fluid welled or could be aspirated from the cannula. 
Amniotic fluid losses were minimized; otherwise, the 
uterine walls collapsed about the fetus and the amniotic 
membranes obstructed the fetoscopist. A Hopkins 
rod-lens, straightforward, wide-angle fiberoptic en- 
doscope (Model 27018A*), 2.7 mm outside diameter, 
replaced the trocar and was connected to a xenon-arc 
light source (Model 487+). The fetal body, cranial 
structures, genitalia, and extremities were all briefly 


*Advanced Diagnostic Research, 2224 S. Prient Dr., 
Tempe, Arizona 85282. 

+Karl Storz Endoscopy America Inc., 658 S. San Vicente 
Blvd., Los Angeles, California 90048. 
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examined as were the placental plate and the umbilical 
cord. A 27 gauge needle, previously flushed with 
heparin, was advanced down the cannula through a 
lateral port (see Fig. 1) and venipuncture of a suitable 
fetoplacental vessel on the fetal plate was achieved. 
Gentle aspiration with a small 2 ml syringe attached to 
the needle hub was usually productive of a pure fetal 
blood sample. If not, on withdrawing the needle from 
the vessel, a brisk but transient spurt of fetal blood into 
the amniotic fluid was noted and an admixture of fetal 
blood and amniotic fluid was aspirated. Bleeding from 
the punctured vessel was usually quite brief (—30 sec- 
onds); the puncture site was often subsequently iden- 
tified and bleeding was not evident (see Fig. 2). The 
fetoscope was removed and the abdominal wound re- 
paired unless an elective termination of pregnancy 
(fetectomy) was scheduled as part of a concurrent study 
of drug teratogenesis. In such cases, the device was left 
in situ so that at laparotomy, the operator could better 
appreciate the relative location of the entry site to the 
uterine vessels, placental locus, bladder, and bowel. On 
removal of the cannula and endoscope, the pregnant 
uterus was exteriorized and the gestational sac was 
peeled free of the uterus, thus delivering the gesta- 
tional sac with its content intact. On opening the sac, 
the placenta and fetus were inspected and the punc- 
tured vessel identified. In a few cases, cine documenta- 
tion of the intrauterine procedure was possible. The 
movie camera was interfaced with the eyepiece of the 
endoscope by means of a Wittmoser articulating optical 
attachment which includes an adjustable beam splitter 
(see Fig. 1). Alternatively, an Olympus OM-l, 35 mm, 
still camera equipped with a 100 mm, f 1.8 lens was 
used as previously described.” 

Each fetal blood sample was paired with a maternal 
sample; the hemoglobin was stabilized with carbon 
monoxide and cellulose acetate gel electrophoresis was 
performed (courtesty of Dr. Michael Kaback, Harbor 
General Hospital, University of California Los Angeles, 
Torrance, California). The electrophoretic pattern was 
photographed (see Fig. 3); the differential migratory 
characteristics of maternal and fetal hemoglobin per- 
mit a clear differentiation of the two, provided at least 
5% of an admixture is either one type or the other and 
if the aggregated sample is at least 100 A in volume (Dr. 
Kaback, personal communication). 


Results 


Tables I to III summarize the results obtained in this 
preliminary communication. Fetoscopy, with or with- 
out fetoplacental blood sampling, was accomplished 
successfully in 19 (83%) of the population (Table II). 
No sampling was possible in five of these 19 animals: In 
three cases (PCY 16567-1, 25, and 17919), sampling 
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Fig. 2.. Defect in small umbilical vein tributary coursing over 
placental disk 30 seconds after venipuncture with 27 gauge 
needle. 


FETAL I 
MATERNAL I 
FETAL STANDARD 
FETAL II 
MATERNAL II 
FETAL III 


MATERNAL III 





Fig. 3. Polaroid photograph demonstrating differential elec- 
trophoretic patterns of baboon maternal and fetal hemoglo- 
bin (courtesy of M. Kaback, M.D.). 


was attempted but was unproductive; no effort was 
made in two other animals (PCY 16567 and 34) because 
of complications (see Tables I and II). Sampling was 
uneventful in 14 animals except that the placenta was 
transited centrally in one case (PCY 29); preoperative 
ultrasound localization of the placental site had not 
been accomplished in this (our first) case and the com- 
plication was not surprising. In one other animal (PCY 
35-1) a small myometrial hematoma, the result of a 
trocar injury, was noted on the contralateral uterine 
wall. The procedure was unsuccessful in four (17%) 
animals because of the various complications. 

Table III summarizes the complications; these were 
arbitrarily classified as either major or minor and were 
directly attributable to the operative procedure. One 
animal (PCY 17919) was excluded from this summary 
in that the fetal death associated with placental separa- 
tion did not entail fetoscopic damage to the placenta 


534 Morris et al. 


February 15, 1980 
Am. J. Obstet. Gynecol. 


Table I. Cumulative experience over 3 years in 23 pregnant baboons subjected to fetoscopy (F) and fetoplacental 
blood sampling (S). Unless specified, fetectomy (delivery of fetus by hysterotomy) immediately followed F + S 





Gestational 


age (days) 





Animal 





1976-1977: 
1. PCY 29 104 F + S, fetectomy* 
2. PCY 35 85 F + S, vaginal delivery 
at term 
3. PCY 16567 90 F, aborted next day 
1977-1978: 
4. PCY 40 87 F + S, fetectomy 13 days 
later 
b: POY 24 gs No F, fetectomy at term 
6. PCY 16 102 F + S, fetectomy at term 
7. PCY 16569 96 F + S, fetectomy at term 
8. PCY 26 92 F + S, fetectomy at term 
1978-1979: 
9: PCY 21 99 No F, fetectomy 
10. PCY 41 97 F + S, fetectomy 
IL POY 22 95 F + S, fetectomy 4 days 
later 
12. PCY 35-1 102 F + S, fetectomy 
13. PCY 39 98 F + S, fetectomy 
14. PCY 16567-1 100 F only, fetectomy 
15. PCY 16570 97 F + S, fetectomy 
16. PCY 16569-1 100 F + S, fetectomy 
Lie PCY 25 100 F only, fetectomy 
18. PCY 39-1 102 F + S, fetectomy 
19. PCY 16570-1 99 No F, fetectomy 
20. PCY 29-1 102 No F, fetectomy 
21. PCY 45-2 100 F + S, fetectomy 
22. PCY 17919 102 F only, fetectomy 
23. PCY 34 98 F only, fetectomy 


*No preliminary ultrasound study 


and was believed to be secondary to a combination of 
excessively traumatic external fetal palpation and 
anesthesia. 

As to the 10 complications, seven of these were seri- 
ous. In two animals (PCY 21, 16570-1), laparotomy re- 
vealed that a uterine vein had been perforated by the 
trocar. In both cases, marked dextrorotation of the 
pregnant uterus was evident so that the engorged left 
uterine vein was sited anteriorly, just beneath the an- 
terior abdominal parietes. Marked dextrorotation and 
levorotation of the pregnant uterus was not unusual in 
both this species and the macaque. Suture hemostasis 
was necessary and fetectomy followed. Damage to the 
placenta (PCY 29) has been described above. In two 
cases (PCY 16567, 34), the fetus was perforated with 
the trocar. Fig. 4 depicts the damage to one of these 
two fetuses (PCY 34), showing a wound with entry into 
the peritoneal cavity but without apparent damage to 


Fetal 
Outcome weight (grams) 


Complication 
Placental transit 


Trocar perforated fetal abdomen, fetal death 


Trocar transfixed lower uterine segment, perforated 
maternal bowel; wounds repaired, uneventful re- 
covery 


Uterine vein punctured by trocar, bleeding, suture he- 
mostasis 


Trocar damage, hematoma, superficial, fetal extremity 


0.5 cm hematoma, uterine wall, opposite entry point, 
probable trocar damage 


Failed sampling effort; trocar puncture, superficial, 
fetal extremity 


Failure to penetrate fetal membranes; uterine vein 
punctured by/trocar, bleeding; suture hemostasis 
Failure to penetrate fetal membranes; maternal blad- 

der transfixed with trocar, repaired 


Retroplacental clot, suspected fetal death, prefetoscopy 
Trocar perforated fetal abdomen; no apparent intra- 
peritoneal damage 


any internal organs. Damage was substantive in the 
other case. In two cases (PCY 24 and 29-1), the damage 
to maternal organs was serious and involved the bowel 
or bladder. As to the latter complication, preoperative 
bladder catheterization had not been routinely prac- 
ticed because most animals were observed to void spon- 
taneously when anesthetized. This animal did not and 
the filled bladder was misinterpreted as amniotic fluid 
on ultrasonography. The three other minor complica- 
tions were secondary to a striking of either the fetus or 
the uterine wall by the sharpened trocar point. 

In summary, the procedure was complicated in 10 
(43%) animals and seven of the complications (30%) 
were serious. 

As noted above, no sample was obtained in five of 
these animals. One of the samples was insufficient (—50 
à) for the electrophoretic study. Only maternal hemo- 
globin was identified in three samples although in each 
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Table II. Outcome 








I. Procedure successful 19 
A. Fetoscopy only 5 
B. Fetoscopy and fetoplacental sampling 14 
Il. Procedure unsuccessful 4 
N = 23. 


Table III. Complications 





A. Major: 
l. Damage to uterine vein 2 
2. Placental transit l 
3. Fetal perforation 2 
4. Damage to maternal viscus (bowel, bladder) 2 
. Minor: 5 
l. Myometrial hematoma l 
2. Fetal puncture, superficial 2 


J 


w 





case the fetoscopist described aspiration of what he 
considered to be a “pure” fetal blood sample while the 
sampling needle was visualized within the vessel. How- 
ever, the hemoglobin analysis clearly indicated that the 
needle probably transfixed the vessel as it coursed 
along the chorionic plate and entered the underlying 
intervillous space. Maternal hemoglobin was never ob- 
tained when the vessel was merely pricked with the 
needle tip and allowed to bleed into the amniotic fluid 
whereupon an admixture of fetal red blood cells and 
amniotic fluid was aspirated. 

Efforts at obtaining a pure fetal blood sample rather 
than an admixture of cells and amniotic fluid were 
frustrating. Several trials designed to introduce a 20 
gauge Teflon catheter into the fetal vessel by inserting 
the catheter into the sampling needle and then with- 
drawing the needle after venipuncture, with the cathe- 
ter left in situ (see Fig. 5), were productive but compli- 
cated by excessive fetal bleeding when the catheter was 
pulled out of the vessel. Venipuncture with a device 
with an outside diameter greater than 25 gauge (0.020 
inches) appeared hazardous. 


Comment 


These preliminary results demonstrate that the in- 
sertion of a fetoscope into the amniotic cavity can be a 
relatively hazardous undertaking even when the opera- 
tors have extensive experience with the procedure. In 
part, this may well be due to the unique plasticity and 
fluidity of the pregnant baboon (and macaque) uterus, 
which differs substantially from that of the human 
species. Continued operative experience with the ba- 
boon model certainly minimizes the complications. Our 
review of the outcomes, summarized in Tables I to III, 
reveals that the first 18 cases were all performed by one 
investigator; the next five cases, by an associate. Te- 
merity on the latter’s part to thrust the trocar properly 
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Fig. 4. Baboon fetus PCY-34 demonstrating puncture site sec- 
ondary to perforation with trocar. The small 3 mm defect (see 
arrow) is deceptive in that the peritoneal cavity has been pene- 
trated. 





Fig. 5. The 20 gauge Teflon catheter retained within the um- 
bilical vein tributary (see text). 


into the uterus resulted in an extraovular placement; a 
more vigorous maneuver, in fetal perforation. Earlier 
experience in the macaque in which laparoscopy preceded 


feioscopy led us to avoid these complications; laparos- 


copy was particularly valuable in preselecting the ideal 
site for uterine puncture. Further, ultrasonographic 
imaging of the bidiscoid macaque placenta with the 
conventional 2.5 to 5.0 MHz cophased linear-array 
transucers did not define well the placental loci. In con- 
trast, localization of the monodiscoid baboon placenta 
with ultrasound is satisfactory and thus a direct, ultra- 
sound-oriented puncture is possible. Hobbins and 
Mahoney! have reported the use of an especially fabri- 
cated ultrasound transducer with a central aperture 
through which the trocar can be advanced. This “on- 
line" ultrasound technique in the human patient al- 
lowed them to assess the locus of the tip of the device in 
relation to the fetal surface. We have not used such a 
transducer and do not perceive any particular value for 
it in the baboon since the very thin anterior abdominal 
wall and the plasticity of the underlying uterus result in 
displacement of the uterine wall and the fetus with 
even the lightest amount of surface pressure. Other 
fetoscopists do not report the concurrent use of the 
special transducer in human patients." 9 
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The incidence of serious complications (30%) and 
the failure rate (17%) far exceed our earlier experience 
in the macaque.? Likewise, they far exceed the reported 
experience in the human. Current estimates of risk of 
the procedure to the human fetus do not exceed 10%; 
more recently, Hobbins and Colbus reported a 4% to 
5% incidence of fetal death (personal communication). 
The etiology of the fetal deaths in the clinical trials has 
not been explained other than those due to sepsis. 

A major technical shortcoming repeatedly evident in 
these trials (as well as in earlier experience in the ovine 
and the macaque) concerns our inability to reliably ob- 
tain a pure fetal blood sample. While the admixture of 
fetal blood and amniotic fluid permits satisfactory he- 
moglobin typing, studies of the fetal plasma and leuko- 
cytes is not possible. Aspiration of the sample up the 
length of a 25 to 27 gauge needle has often been un- 
productive in that the vessel collapses about the needle 
tip, effectively occluding it as suction is applied to the 
syringe. Alternatively, the sample appears to have clot- 
ted within the needle. Efforts at introducing a catheter 
into a vessel, as described, has been intermittently suc- 
cessful. However, on removal of the catheter, excessive 
fetal bleeding was evident. 

Recently, Roddick and Campbell’ reported collecting 
pure fetal blood samples (50 to 500 X) in 16 of 17 trials 
(94%) in human pregnancies between 18 and 22 weeks’ 
gestation. Specimen hematocrits varied between 25 and 
42 vol%. They did not report any plasma assays. 
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Additional experience with this particular animal 
model will be accomplished with a view toward mini- 
mizing the incidence of complications as well as im- 
proving the sampling techniques. A comparison of two 
pregnant baboon populations, one subjected to fetos- 
copy and fetoplacental blood sampling and allowed to 
go to term and the other, a control group, is currently 
under way. 

The future of fetoscopy as a useful genetic tool, spec- 
ifically for the determination of the hemoglobin S, C, 
and Thal. varieties, is uncertain. Recently, Kan and 
Dozy? have reported the antenatal diagnosis of various 
a-thalassemia syndromes and also sickle cell anemia by 
analysis of deoxyribonucleic acid from the cells in am- 
niotic fluid. The technique, restriction endonuclease 
mapping, may well seriously curtail the need for more 
hazardous methods of fetal blood sampling for as many 
as 60% to 70% of the subjects at potential risk. Exciting 
as that report is, fetal blood sampling is still necessary 
for the other 30% to 40% of these cases as well as for 
B-thalassemia and hemophilia. Utilization of the tech- 
nology in other arenas remains speculative. 


We wish to recognize the technical and surgical assis- 
tance provided by Jerry Brown, Jeff Chang, Jim Utz, 
and Ms. Cynthia Dotson, R.N. 
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diabetic patients with and without residual 
B-cell function 


L. RIGG* 

L. COUSINS 

D. EOLLINGSWORTH 
G. BRINK 

5. 9. Ge YEN 


La Joda, California 


The relative effects and consequences of split doses of exogencus insulin therapy {twe thirds before 
breaktast and one third before the evening meal) on excursions end diurnal rhythm of circulating 
glucose during the 24-hour "metabolic clock" were examined. A longitudinal study in pregnant 
women with maturity-onset diabetes (N = 7) with substantial endogenous insulin secretion and 
juveni e onset diabetes (N = 6) with no measurable endogenous insulin secretion (judged by 
C-peptide measurement) was compared with identical studies performed in nondiabetic pregnant 
contrcl subjects (N = 6). Plasma glucose levels determined at hourly intervals throughout the 

24-ho ur meal-activity-sleep cycles revealed marked excursions of plasma glucose values with 
exagcerated hyperglycemia during the day hours ard relative hypoglycemia at night in both types of 
diabetic pregnancies as compared to normal control pregnancies. The magnitude of glucose 
excursion was surprisingly large relative to the degree of increase in the mean 24-hour glucose 
levels and mean fasting blood glucose values. A string disparity in the amount of exogenous 
insulir: required to maintain glucose levels and diurnal rhythm toward the normal range in pregnant 
diabetic patients from second to the third trimester was observed. The degree of exogenous insulin 
increment imposed by pregnancy (from the second to third trimester) in juvenile-onset diabetes was 
relatively small (38%) and comparable to the increase in endogenous insulin (32%) found in 
nondiabetic pregnancies. In marked contrast, among patients with maturity-onset diabetes, in whom 
substantial endogenous insulin secretion was present, the corresponding increment in exogenous 
insulin was surprisingly large (9896). without a proportional reduction in 24-hour integrated glucose 
values. These findings indicate that the effects and consequences of exogenous insulin therapy 
between maturity-onset diabetes and juvenile-onset diabetes during pregnancy are clearly different. 
Our data further suggest that peripheral insulin resistance constitutes the major factor accounting for 
the persistence of hyperglycemia in maturity-onset diabetes. Although the mechanism by which the 
exagceration of insulin resistance in maturity-onset diabetes with superimposed pregnancy remains: 
unclear, there are at least three additive contributing events to consider: the inherent defect of 
insulin resistance in this type of diabetes, the pregnancy-induced insulin resistance, and the 
reduction in number or affinity of insulin receptors in target tissues occasioned by excessive 
exogenous insulin treatment. (AM. J. OBsTET. GYNECOL. 136:537, 1980.) 
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As the pathophysiologic characteristics of diabetes 
mellitus have been advanced in recent years, the usual 
mode of “insulin replacement". in the management 
of diabetes mellitus, particularly during pregnancy, is 
being challenged. It is now generally accepted that dia- 
betes represents several diseases with carbohydrate in- 
tolerance as the salient manifestation.» ? Metabolic 
studies are now focusing more attention on the £-cell, 
rather than the a-cell, as the common denominator, 


because of either the failure of B-cell function to pro- | 


vide sufficient insulin for handling daily metabolic 
fuels or the insulin resistance of the target tissues which 
exert an extra demand on the islets.? Perhaps more 
important is the demonstration that the concentration 
of insulin receptors in the target cells is inversely re- 
lated to the levels of circulating insulin and that insulin 
can act to reduce its own receptor.” * 5 Thus, the pres- 
ence of chronic hyoerinsulinemia, from either endoge- 


nous or exogenous sources, may induce a reduction of | 


insulin receptors and thereby initiate or exaggerate in- 
sulin resistance. 

"These advances afford a new dimension in the eluci- 
dation of pregnancy-induced insulin resistance and 
hyperinsulinism and provide a rationale for the pre- 
vention of overinsulinization from exogenous insulin 
administration in diabetic pregnancies. In the absence 
of information regarding changes in concentration or 
affinity of insulin receptors in the target tissues of 
pregnant women, we have examined. the relative ef- 
fects and consequences of exogencus insulin therapy 
on variations and ciurnal rhythm of circulating glucose 
during the 24-hour "metabolic clock" Data were 
compared between pregnancies of normal women and 
diabetic women with or without measurable f-cell 
function as judged by C-peptide (C-P) responses to in- 
gestion of mixed meals. 


Material and methods 


The, study subjects consisted of six women with 
insulin-deficient juvenile-onset-type" diabetes, 21 to 32 
years of age, and seven women with “maturity-onset— 
type" diabetes, 23 -o 34 years-of age, followed up from 
early pregnancy. Six nondiabetic, nonobese women, 18 
to 31 years of age. served as normal controls and the 
data have been reported previouslv.® Written and in- 
formed consent was obtained from each woman in the 
study. All studies were conducted in the metabolic unit 
of the Clinical Research Center (CRC). Each subject 
was studied seriallv during the second trimester (22 to 
24 weeks), third trimester (35 to 37 weeks), and 6 to 11 
weeks post partum. The subjects were admitted to the 
CRC at 0730 hours on the day of each experiment 
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following a 10-hour fast. A 24-inch catheter was in- 
serted in a wrist vein to permit easy blood sampling 
during daytime ambulation and nocturnal sleep. All 


. diabetic patients received an individualized American 


Diabetes Association (ADA) diet consisting of mixed 
meals, comparable in calories and composition in all 
three patient groups and in all study periods as moni- 
tored by the CRC dietitian. 

All pregnant women with juvenile-onset diabetes and 
maturity-onset diabetes received insulin during gesta- 
tion. Administration of split doses (approximately two 
thirds before breakfast and one third before evening 
meals) of intermediate and short-acting insulin was 
based on plasma glucose levels monitored two to four 
times during the day of weekly or bi-weekly clinic visits. 
Hourly plasma samples (6 ml) were obtained through- 
out the 24-hour period of each study. Plasma concen- 
trations of glucose were measured by an automatic glu- 
cose oxidase mezhod and serum immunoreactive C-P 
was measured by a radioimmunoassay kit (Calbiochem, 
La Jolla, California). Polyethylene glycol extraction of 
antibody bound proteins (e.g., proinsulin)’ preceded 
all C-P measurements. Details of C-P assay were spec- 
ified in our earlier report.® The assay sensitivity ranged 
from 0.25 to 0.45 ng/ml with an interassay variation of 
896 and intra-assay variation of 596. All samples for C-P 
analysis were centrifuged at a cold temperature (1° to 
2 C), separated, and frozen (— 20° C) immediately until 
assay. All determinations for C-P immunoreactivity in 
the longitudinal stüdies on each patient.were per- 
formed in the same assay. Variations of plasma glucose 
and serum C-P were expressed as deviations from the 
24-hour mean determined from the values obtained at 


. hourly intervals. The effect of pregnancy on the daily 


integrated glucose concentration was estimated by the 
calculation of areas under the curve for the 24-hour 
period. The effects of feeding and fasting on these 
values were analyzed by dividing them into three 
8-hour segments: daytime, 0700-1500 hours; evening, 
1500 to 2300 hours; and night, 2300 to 0700 hours. 
Paired and group t tests were used for statistical 
analyses. 


Results 


Clinical observations (Table I). The mean age of 
onset of diabetes in patients with maturity-onset diabe- 
tes was 23 years compared with 13 years in those with 
juvenile-onset diabetes. Mean prepregnancy weight 
was highest in women with maturity-onset diabetes (68 
versus -60. kg in juvenile- -onset diabetes and 53 kg in 
normal control subjects). 

Diabetic patients in both groups had a higher mean 
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Table I. Clinical data of nondiabetic control subjects, maturity-onset diabetic patients (MODM), and 
juvenile-onset diabetic patients (JODM) in whom glucose and C-P excursions were studied during 


pregnancy and the postpartum period. 


Conwol(N —6) | MODM (N = 7) 


Mother: 

Age (range) 26 (17-29*) 
Prepregnancy weight (kg) 53 (49-61) 
Age at onset of diabetes - Nondiabetic 
Pregnancy weight gain (kg) 11 (7-19) 
Gestation duration (weeks) 40.2 (39-40) 

Infant: v 
Mean gestational age by Dubowitz (weeks) 40.3 (39-40) 


Mean birth weight (gm) 
Mean placental weight (gm) 


* Range. 

tp « 0.005 compared to control values, group t test. 
ip « 0.005 compared to JODM, group t test. 

$p < 0.05 compared to JODM, group t test. 


weight gain during pregnancy than normal women de- 
spite a shorter mean gestation period (38 versus 4C 
weeks) Weight gain was greatest in women witk 
maturity-onset diabetes when compared with both 
normal women and those with juvenile-onset diabetes 
(p < 0.005). Four women had mild toxemia and five 
had hydramnios. One had premature rupture of the 
membranes and onset of labor.at 37 weeks. | 

Infants of mothers with maturity-onset diabetes were 
heavier than infants of control subjects and those with 
juvenile-onset diabetes (p « 0.05). In the 18 infants of 
diabetic mothers, mild transient hypoglycemia was 
noted in 10 and mild hypocalcemia in four. One infant 
of a mother with premature rupture of the membranes 
and precipitate labor had severe respiratory distress 
syndrome. Two infants of mothers with maturity-onset 
diabetes had polycythemia. All infants were discharged 
from the hospital in good condition. | 

C-P. Fluctuations of immunoreactive C-P in response 
to ingestion of meals and during the fasting phase of 
the 24-hour day in maturity-onset diabetes closely fol- 
lowed those found in normal pregnant women (Fig. 1). 
However, l-hour postprandial C-P increments were 
slower and smaller in patients with maturity-onset dia- 
betes than in control subjects in response to mixed 
meals in the second trimester (p < 0.05) and third 
trimester (p < 0.05), suggesting decreased pancreatic 
B-cell reserve in maturity-onset diabetes (Fig. 1). 

By contrast, no subjects with juvenile-onset diabetes 
had measurable levels of C-P concentration during all 
phases of the study (Fig. 2). These findings clearly 
separated the diabetic patients into those with (matur- 
ity-onset diabetes) and without (juvenile-onset diabetes) 
residual B-cell function. Thus, the contribution of en- 


3,276 (2,890-3,651) 
476 (370-750) 


JODM (N = 6) 
26 (23-34) 95 (21-32) 
68 (50-102) 60 (53-67) 
23 (20-25) 13 (5-19) 
20 (14.5-93)t1 15 (7-19) 
38.4 (37-40) 37.6 (36.5-39.5) 
38.4 (37-42) 37.1 (36-38) 
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Fig. l. The excursions of immunoreactive C-P during the 
24-hour metabolic clock in control subjects (N — 6) and 
maturity-onset diabetic patients (MODM, N = 7) during the 
postpartum period and second and third trimesters of preg- 
nancy. Meals are indicated by arrows. Insulin injections are 
indicated by Ins. Data points reflect mean + SEM. Horizontal 
lines represent the 24-hour mean in the postpartum period 


- and the second and third trimesters of pregnancy. 
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. Fig. 2. The diurnal rhythm of immunoreactive C-P during the 

24-hour metabolic cock in control subjects (N = 6) and 
juvenile-onset diabetic women (JODM, N. = 6) during the 
postpartum period and the second and third trimesters. of 
pregnancy. See legend to Fig. 1 for details of format. 


dogenous insulin to the demands of pregnancy serves 
as a reference for the analysis of exogenous insulin 
requirements and the corresponding glucose variations. 

Exogenous insulin administration. The total daily 
exogenous insul:r administered to the two diabetic 
groups differed sharply. In spite of substantial endog- 
enous insulin secretion (Fig. 1), doses of insulin in pa- 
tients with maturity-onset diabetes doubled from the 
second to third crimester of pregnancy (Fig. 3). Even 
more impressive was the more than threefold incre- 
ment in exogenous insulin in the third trimester as 
compared with the postpartum control period. In con- 


trast, in those with jüvenile-onset diabetes without. 


measurable endogenous insulin secretion (Fig. 2), there 
was only a twofold increase in exogenous insulin dur- 
ing the course of pregnancy and only a 38% increment 
from the second to the third trimester (Fig. 3). This 
value was comparable to the endogenous insulin rise 


observed in nondiabetic pregnant ‘control subjects 


(3295). In the postpartum period, there was a reduc- 


tion of insulin dose of 69% and 49% for maturity-onset. 


diabetes and juvenile-onset diabetes, respectively (Fig. 
3). Paradoxical-y, the corresponding reduction of the 
integrated 24-Ecur glucose value, in relative termis, is 
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Fig. 3. Mean (XSEM) exogenous insulin (U/day) and 24 
hour integrated glucose (mg/100 ml/day) in maturity-onset 
(MODM) and juvenile-onset (JODM) diabetic patients in the 
postpartum period (PP) and the second (2nd) and third (3rd) 
trimesters of pregnancy. Asterisk outside bar indicates com- 
parison with postpartum study. Asterisk inside bars indicates 
comparison between second and third trimesters. *p < 0.05 
(paired t test). ***p < 0.01 (paired t test). 


much smaller in maturity-onset diabetes than in 
juvenile-onset diabetes (Fig. 3). 

Maternal glucose excursions. In striking contrast to 
normal pregnant women there were marked glucose 
excursions over a 24-hour day in patients with both 
maturity-onset diabetes (Fig. 4) and juvenile-onset dia- 
betes (Fig. 5). It was readily apparent that the magnitude 
of glucose excursion above the 24-hour mean value 
occurred following each meal despite the administra- 
tion of split doses of intermediate and short-acting insu- 
lin, Nocturnal glucose excursions below the 24 hour 
mean were more exaggerated during all three study 
periods than those of normal control subjects. With the ` 
increase in insulin doses from the second to the third 
trimester (Fig. 3), the relative excursions of plasma glu- 
cose lesseried substanually in both maturity-onset dia- 
betes and juvenile-onset diabetes (Figs. 4 and 5). - 

With the exception of the fasting glucose level in the 
third trimester of pregnancy in juvenile-onset diabetes, 
the mean fasting and the 24-hour mean glucose values 
were significantly elevated in both groups of diabetic 
patients compared to those observed in nondiabetic 
conirol subjects (Table II). There was a progressive 
decline in both mean fasting and 24-hour mean glucose 
levels with the advancement of pregnancy and the cor- 
responding increase in exogenous insulin administra- - 
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Fig. 4. The excursion of plasma glucose during the 24-hour 
metabolic clock in control subjects (N = 6, closed circles) and 
maturity-onset diabetic women (MODM, N = 7, open circles) 
in the postpartum period and the second and third trimesters 
of pregnancy. See legend to Fig. 1 for details. 


tion (Fig. 3). Thus, the highest mean fasting and 24- 
hour mean glucose levels were found in the post- 
partum period. 

A major difference between diabetic and control 
groups was the sustained level of hyperglycemia 2 
hours after meals in diabetic subjects (Table IT). This 
postprandial increment in plasma glucose levels was 
significant in all study periods except among those with 
juvenile-onset diabetes in the third trimester (Table ID. 

Differences in glucose excursion and diurnal rhythm 


between normal and diabetic pregnant women were also . 


evident when mean integrated 24-hour, day (0760 
to 1500 hours) and night (2300 to 0700 hours) plasma 
glucose levels were compared (Table III). During the 
second trimester, mean integrated 24-hour plasma glu- 
cose values in diabetic subjects were significantly higher 
than those in control subjects (maturity-onset diabetes 
p < 0.01, juvenile-onset diabetes p « 0.05). This dif- 
ference was accounted for by excessive hyperglycemia 
during the day and evening periods. At night, remark- 
able declines in plasma glucose were observed and 
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Fig. 5. The excursion of plasma glucose during the 24-hour 
metabolic clock in control subjects (N 6, closed circles) and 
juvenile-onset diabetic women (JODM, N = 6, open circles) in 
the postpartum period and second and third trimesters of 
pregnancy. See legend to Fig. 1 for details. 


mean integrated nocturnal plasma glucose concentra- 
tions approached the level found in control subjects. A 
similar pattern was noted during the third trimester 
with day and evening values significantly above those of 
control subjects (maturity-onset diabetes p « 0.005, 
juvenile-onset diabetes p « 0.05). The highest 24-hour 
integrated glucose levels in both diabetic groups oc- 
curred post partum. These levels were significantly 
greater (p < 0.005) than those of control subjects 
(Table HT). - 

Thus, the postpartum period for diabetic women 
was characterized by significantly elevated mean inte- 
grated plasma glucose levels, prolonged postprandial 
glucose elevations, and exaggerated nocturnal depres- 
sions of plasma glucose compared to control subjects. 


Comment 


This. is the first longitudinal study reported that 
compares 24-hour excursions of plasma glucose and 
serum C-P immunoreactivity in normal and diabetic 
women during both the second and third trimesters of 
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Table II. Mean (+ SEM) fasting and 24-hour mean plasma glucose values and 1- and 2-hour postprandial 
glucose increments in control, maturity-onset (MODM), and juvenile-onset (JODM) diabetic patients in the 
postpartum period and the second and third trimesters of pregnancy 





Fasting 24-hour Postprandial increments 


blood sugar mean 
(mg/100 mi) (mg/100 mi) 2 hr (mg/100 mi) 
Control (N = 6)*: 
Post partum . 85 + 3.8 '93 + 1.9 20-25 15:55 
Second trimester 78t + 22.8 : 864 + 2.9 3303 15-3 
Third trimester 747 + 2.7 87§ + 1.7 38 + 3 30 + 3 
MODM (N = 7): 
Post partum 149 + 23.5]| 153 + 11.59 41 x7 50 + 84 
Second trimester 128 + 22.8l 140 + 14.4* 56 + B| 65 + 104 
Third trimester 109t + 13.5) 114§ + 3.71 50 +5 50 + 81 
JODM (N = 6): 
Post partum 240 + 50.8* 205 + 29.71 67 + 10] 84 +201 
Second trimester 1281 + 16.5] 1291 + 16.4] 31 x 10 50 + 13| 
Third trimester 97+ + 14.6 1244+ 9.19 2929 51+ 11 


*Data from nondiabetic, normal pregnancy.® 

tp < 0.05 compared to postpartum study, paired t test. 
tp « 0.01 compared to postpartum study, paired t test. 
8p « 0.005 compared to postpartum study, paired t test. 


lp < 0.05 comparec -o corresponding control study, group t test. 
Tp < 0.005 compared to corresponding control study, group t test. 


#p « 0.01 compared to corresponding study, group t test. 


pregnancy as well as the postpartum period. Our dia- 
betic patients had been assessed by their attending 
physicians to be in “reasonably good control” based on 
two to four serial gluzose determinatins during the day 
of clinic visits. However, plasma glucose levels deter- 
mined at hourly intervals throughout the 24-hour “met- 
abolic clock" revealec marked excursions of plasma glu- 
cose values with exaggerated hyperglycemia during the 
day hours and relative hypoglycemia at night. The 
magnitude of glucose excursion and diurnal rhythm 
was surprisingly large relative to the degree of increase 
in the mean 24-hour glucose levels during the third 
trimester in maturity-onset diabetes (114 mg/100 ml) 
and in juvenile-onset diabetes (124 mg/100 ml) as well 
as mean fasting blood glucose values (109 mg/100 ml in 
maturity-onset diabetes and 97 mg/100 ml in juvenile- 

onset diabetes). The time-related hyperglycemia was 
"reflected more by 2-hour postprandial glucose incre- 
ments (Table II) and mean integrated glucose values, 
for day and evening segments of the "metabolic clock" 
(Table III). We were surprised that individual night- 
time plasma glucose levels below 50 mg/100 ml were 
relatively common, not accompanied by symptoms, and 
not recognized by patients or investigators. This often 
unrecognizéd nocturnal hypoglycemia in insulin- 
dependent nonpregnant diabetic subjects has been re- 
ported by others.® Similar fluctuations in glucose levels 


in the third trimester of diabetic pregnancies were |- 


"noted by Gillmer and Persson? and Lewis and associ- 


ates? even when studies were performed 2 weeks fol- 
lowing hospitalization for control of diabetes.? 

The clear worsening of diabetes in the postpartum 
period observed in both groups of pregnant diabetic 
patients (Figs. 4 and 5, Tables II and III) has not been 
documented in previous studies. This appears to rep- 
resent a gap in continuity of care for a chronic meta- 
bolic problem. Paradoxically, glucose control during 
pregnancy associated with insulin resistance !! was far 
better than that following delivery. Although there is a 
striking decrease in insulin requirements immediately 
post partum,'? most patients return to their previous 
requirements within 7 to 10 days. Thus, the rapid re- 
duction and slow readjustment in insulin dose during 
the first few months after delivery represent a major 
contributing factor. 

Perhaps the most informative finding of the present 
study was the disparity of the amount of exogenous 
insulin required to maintain glucose levels and diurnal 
rhythm toward the normal range in pregnant diabetic 
patients with (maturity-onset diabetes) and without 
(juvenile-onset diabetes) endogenous insulin contribu- 


- tion. The degree of exogenous insulin increment in 


juvenile-onset diabetes imposed by pregnancy (from 
the second to the third trimester) was relatively small 
(38%) and comparable to the relative increments in en- 
dogenous insulin found (32%) in nondiabetic preg- 


nancies. In marked contrast, among patients with 


maturity-onset diabetes in whom a substantial endoge- 
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Table III. Mean (+ SEM) integrated glucose (mg/100 ml/interval) of nondiabetic control, maturity-onset 
diabetic (MODM), and juvenile-onset diabetic ([ODM) groups during the 24-hour metabolic clock and 8-hour 
.phases of the day in the postpartum period and second and third trimesters of pregnancy 


Control* (N.= 6) MODM {n = 7) 


Postpartum: 
24 hr 2,250 + 45 
D 744 + 39 
E 765 + 23 
N . 742 + 32 
Second trimester uM 
24 hr 2,064] x: 69 
D 742 + 20 
E : 696 + 33 
N 626 + 23§ 
Third trimester 
94 hr .. .2,108* + 41 
D : 747 + 19 
E 741 + 22 
N 620 + 191] 


JODM (N = 6) 
, 3,518 x 2931 4,766 + 6621 
1,257 + 143£ 1,897 + 166 
1,143 + 971 1,633 + 3501 
1,069 + 87§ 1,237 + 311 
3,309 x 38588 2.959! + 357% 
1,232 + 1398 1,217! + 131+ 
1,187 + 1888 1,102 + 1621 
890 + 111 633 + 117 
2,611] + 751 2,798] + 1711 
99] + 49+ 1,035|| + 1264 
1,011 + 50Ẹł 1,033 + 1221 
6097 + 54 730 + 86 


D = day (0700 to 1500 hours); E = evening (1500 to 23C0 hours); N = night (2300 to 0700) hours). 


*Data from nondiabetic, normal pregnancy.? 


Tp < 0.005 compared to corresponding control interval, group t test. 
tp < 0.05 compared to corresponding control interval, group t test. 
$p « 0.01 compared to corresponding control interval, group t test. 


|p < 0.05 compared to postpartum study, paired t test. 
fp < 0.01 compared to postpartum study, paired t test. 
fp < 0.005 compared to postpartum study, paired t test. 


nous insulin contribution was present (Fig. 1), the cor- 
responding increments in exogenous insulin imposed 
by pregnancy were surprisingly large (9896) and were 
accompanied by a relatively small reduction in 24-hour 
integrated glucose values (Fig. 3). These data suggest 
that peripheral insulin resistance constitutes the major 
factor accounting for the persistence of hyperglycemia 
in maturity-onset diabetes. Although the mechanism Ey 
which the exaggeration of insulin resistance in matur- 
ity-onset diabetes with superimposed pregnancy re- 
mains unclear, there are at least three additive con- 
tributing events to consider: (1) the inherent defect of 
insulin resistance characteristic of this type of diabetes’; 
(2) the pregnancy-induced insulin resistance, and (3) a 
reduction in number or affinity of insulin receptors in 
the target tissues occasioned by chronic excessive exog- 
enous insulin administration.” * 5 The relative impor- 
tance of each cannot be assessed by our data and re- 
cuires further investigation. 

In summary, in our two groups of pregnant dia- 


betic patients, it has been possible to make a number of 
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in sharp contrast to women with juvenile-onset diabetes 
and normal control subjects who required an increase 


in insulin of only 37% and 32%, respectively. These 


data describe for the first time the disparity in insulin 
requirements and its consequences in the two types of 
diabetes studied and emphasize the difficulties in 
defining "rigid diabetic control" in pregnancy. 
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Prolactin synthesis and release during pregnancy 


and puerperium 


. OSCAR A. KLETZKY, M.D. 
RICHARD P. MARRS, M.D. 
WILBUR F. HOWARD, M.D. 
WILLIAM McCORMICK, M.D. 
DANIEL R. MISHELL, Jr. M.D. 
Los Angeles, California 


Prolactin (PRL) synthesis and its release following thyrotropin-releasing hormone (TRH) 
administration during pregnancy and puerperium was studied in 45 women. Mean baseline E, 
increased from 1,900 + 384 (SEM) pg/ml in the first trimester t10 3,520+ 849 in the second trimester 
(P < 0.05) and 43,057 + 5,765 pg/ml in the third trimester (P < 0.001) of pregnancy. Mean baseline 
progesterone increased from 27.6 + 3.2 ng/ml in the first trimester to 41.9 + 6.6 in the second 
trimester (P « 0.01) and 109.3 + 11.2 ng/ml in the third trimester (P < 0.001) of pregnancy. Ten 
days after delivery, mean E; dropped to 13 + 2.9 pg/ml and progesterone dropped to 0.56 + 0.07 
ng/ml in the lactating women; in the nonlactating women, mean E; level was 100 + 44 pg/ml and 
mean progesterone was 0.63 + 0.09 ng/ml. Baseline PRL increased from 27 + 4.0 ng/ml in the first 
trimester to 67 + 10 ng/ml in the second trimester (P < 0.003) and to 157 + 15 ng/ml in the third 
trimester (P « 0.002). The increased synthesis of PRL with increasing gestation was thought to be 
due to the stimulatory effects of E; and progesterone, resulting in hyperplasia of the lactotrophs. In 
response to TRH, PRL demonstrated a significant increase from the first trimester to the second, 
with no further increase in the thrid. Therefore, it appears that the PRL reserve increases only 
during the first and second trimesters of pregnancy. Ten days after delivery, baseline PRL in 
response to TRH decreased to levels found in the first and second trimesters. However, the 
lactating women released less PRL than the nonlactating subjects (P < 0.01), since PRL is released 
with each lactating episode which in turn probably reduces the PRL reserve. (AM. J. OBSTET. GYNECOL. 


136:545, 1980.) 


PREGNANCY is the one state in women where hy- 
perprolactinemia is thought to be a normal physiologic 
response.' ? In early gestation, serum prolactin (PRL) 
was found to be significantly elevated 31 to 33 days 
following mid cycle luteinizing hormone (LH) peak. 
The initial increase in serum PRL level followed the 
Increase in serum Eg, indicating an estrogen-mediated 
PRL response.! Similar correlation has been reported 
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between serum progesterone and PRL.? Following the 
initial PRL increase, its concentration continues to rise 


until a plateau is reached at the end of pregnancy." ? 


There have been conflicting reports as to whether 
there is an increase in PRL reserve during pregnancy 
and puerperium.’ 

The present study was undertaken to further eluci- 
date the functional capacity of the lactotrophs as re- 
lated to E; and progesterone secretion during preg- 
nancy and puerperium. 


Material and methods 

Twenty-one pregnant women, 14 postpartum wom- 
en, and, 10 nonpregnant women with regular ovulatory : 
cycles agreed to participate in the study. All were 
healthy, none took medication, and none was obese. Of 
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Fig. 1. Plasma estradiol values (mean + SEM) during preg- 
nancy and 10 days post partum. oe 
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Fig. 2. Correlation between plasma PRL and E; values during 
first, second, and third trimesters of pregnancy. 


the 21 pregnant women, eight were in the first trimes- 
ter of pregnancy, seven were in the second, and six 
were in the third trimester. The women in the first and 
second trimesters of pregnancy had requested a preg- 
nancy termination prior to entering the study. The 
women in the third trimester were delivered of normal, 
healthy infants at term. The postpartum group con- 


sisted of seven lactating and seven nonlactating women . 


(Table I) In the nonlactating subjects, lactation was 
suppressed with estrogen-testosterone combination 
(Deladumone) in four patients, estrogen alone in one 
patient, and brezst binders in the remaining two pa- 


tients. All postpartum subjects were studied 3 hours - 


following the last breast feeding episode. The 10 
women with normal cycles were studied in the early 
follicular phase cf their menstrual cycles. | 

All 45 women received a rapid intravenous injection 
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Fig. 3. Plasma PRL concentration following TRH administra- 
tion in women during pregnancy. | 


Table I. Distribution of study group 


^ No. of l 


Pregnancy state women 


' First trimester 
Second trimester 
Third trimester 
Post partum 
Lactating 
Nonlactating 
Women with normal cycles ] 
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of 500 ug thyrotropin-releasing hormone (TRH). 
Blood samples were obtained, at — 15, 0, 20, 30, 60, and 
120 minutes, through a butterfly needle which was kept 
open with a heparin solution. Plasma was separated by 
centrifugation and kept at — 20° C until assayed. Plasma 
PRL was measured in all samples; E; and progesterone | 
were measured in baseline samples by previously re- 
ported double antibody procedures.* ® !° The correla- 
tion between baseline E;, progesterone, and PRL was 
analyzed using a program where y = a + bx!! and the 
area under the curve was determined by the trape- 
zoidal rule.? Significance was determined by the 
Mann-Whitney U test. 


Results 


Baseline plasma E; levels during the three trimesters 
of pregnancy and post partum are shown in Fig. 1. 
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Fig. 4. Plasma PRL concentration following TRH administra- 
tion in lactating and nonlactating women 10 days after deliv- 
„ery compared to women in the follicular phase. 


From an elevated mean E; value of 1,009 + 384 (SEM) 
pg/ml in the first trimester, E; significantly increased 
(P « 0.01) to a mean value of 3,520 + 849 pg/ml in the 
second trimester. This was followed by a dramatic in- 
crease (P « 0.0001) of 43,057 + 5,765 pg/ml in the 
third trimester of pregnancy. Following delivery and 
removal of the pla enta, E, levels dropped abruptly to 
a mean value of 13 + 2.9 pg/ml in the lactating women 
and to 100 45 pg/ml'in the nonlactating women. The 
higher mean value of the nonlactating women oc- 
curred because three of the four subjects receiving De- 
ladumone had plasma E, values of about 200 pg/ml. 
The remaining four nonlactating subjects had low val- 
ues similar to those for the lactating group. Mean 
plasma progesterone in the first trimester was 27.6 + 
3.2 ng/ml; this increased significantly to 41.9 + 6.6 
(P < 0.01) in the second trimester, and further to 
109.3 + 11.2 ng/ml (P < 0.001) in the third trimester. 
In the nonpregnant women, the mean plasma E; level 
was 47.7 + 6.0 pg/ml, mean progesterone was 0.4 + 
0.05 ng/ml, and the mean PRL baseline was 9.2 + 0.6 
ng/ml. | 

Basal plasma PRL levels parallel the E; and proges- 
terone changes in.all groups except the nonpregnant 
women, who were used as controls. Women m the first 
trimester had a mean PRL value of 27 + 4.0 ng/ml, 
which increased significantly (P « 0.05) to a mean of 
67 + 10 ng/ml in the second trimester, and further to a 
mean value of 157 + 15 ng/ml (P « 0.001) in the third 
trimester. Ten days after delivery, plasma PRL values 
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Fig. 5. Area under the curve for plasma PRL response to 
TRH administration in all subjects. 


dropped to 75 + 13 and 50 + 10 ng/ml in the lactating 
ànd nonlactating women, respectively. A high correla- 
tion (r = 0.89, P « 0.001) was found between baseline 
plasma E; and PRL values throughout pregnancy 
(Fig. 2), as well as between progesterone and PRL val- 
ues (r = 0.81, P « 0.001). All subjects demonstrated a 
significant increase in plasma PRL following adminis- 
tration of TRH as demonstrated in Figs. 3 and 4. 
Women in the first trimester had a significantly greater 
PRL response than women studied in the follicular 
phase (P « 0.05), and the maximum PRL level at 20 
minutes after TRH in women in the second trimester 
was significantly higher (P « 0.001) than the level ob- 
served in women.in the first trimester. However, the 
PRL level at 20 minutes following TRH administration 
in. women in the third trimester of pregnancy was not 
significantly different that that seen in the second 
trimester despite the significant difference between the 
two groups in PRL baseline values. Moreover, the non- 
lactating postpartum women had a significantly greater 
(P « 0.001). PRL response to TRH than the 
postpartum lactating women, although the latter had a 
PRL baseline value which was not significantly differ- 
ent. Although both of these groups had higher PRL 
baseline values than the follicular phase group, the 
PRL response to TRH was significantly greater only in 
the nonlactating women and was similar to that in the 
lactating women. l 
The PRL response to TRH was further analyzed by 
two additional methods: (1) the total area under the 
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Fig. 6. Absolute response of plasma PRL following TRH administration in all subjects. 


curve (Fig. 5), which incorporates the baseline, the net 
increase, and the total PRL released during the test and 
(2) maximum trimester PRL response (absolute in- 
crease) (Fig. 6) where the possible interference of' the 
different PRL baseline values was eliminated. All three 
statistical methods of analysis rendered similar levels of 
significance. | 


Comment 


The significant PRL response to TRH administration 
in pregnant women as found in this study ts probably 
the result of a direct maternal pituitary stimulation. 
Although a different source of PRL originating from 
the decidua or the fetus cannot be ruled out, this seems 
to be an unlikely possibility. It has been demonstrated 
in rhesus, monkeys that "SLlabeled human PRL in- 
jected into the amniotic fluid compartment remains 
constant, with little decline after 3 hours, and that the 


transfer of PRL between the maternal and fetal com- | 


partments is minimal. In addition, the administration 
_ of TRH to pregnant rhesus monkeys-resulted in a fetal 
PRL increase of only 1% to 5% with no change in am- 
niotic uid PRL, while the maternal PRL increased 
from 7.5 to 200 ng/ml to peaks of 425 to 800 ng/ml." 
The results of this study demonstrate a high correla- 
tion between Es, progesterone, and baseline plasma 
PRL. It has previously been demonstrated that this cor- 
relation starts very early in pregnancy and continues 
until delivery.* ? In fact, the initial PRL increase follows 
the initial significant increase in E; values after implan- 
tation by only 1 to 3 days.* This is followed by an almost 
linear increase of PRL throughout pregnancy, con- 
comitant with a dramatic increase in plasma E; and 
progesterone vzlues.* * Although the mechanism for 


this increase has not been elucidated, it has been re- 
ported that the administration of estradiol benzoate to 
ovariectomized rats and progesterone to estrogen- 
primed rats induces a significant increase of PRL." 
Similar results have been reported in hypogonadal 
women.!* '* Although a hypothalamic suppressive ef- 
fect on the prolactin-inhibiting factor cannot be ruled 


out, this mechanism cannot explain the tremendous 


amount of PRL released in pregnancy as demonstrated 
by the area under the curve, that is, 37 wg/ml/2-hr in 
the third trimester (Fig. 5). Therefore, the direct 
stimulatory effect of estrogen and progesterone on the 


anterior pituitary which results in an increase in the 


lactotroph population (hyperplasia), is a feasible expla- 
nation. This theorv is in agreement with previous re- 
ports demonstrating an increase in the absolute num- 
ber and size of lactowophs with large PRL secretory 
granules which constitute more than 5076 of the total 
acidophilic cells in late pregnancy and lactation.!* !? As 
pregnancy progresses, the increasing E, and proges- 
terone levels stimulate hyperplasia of the lactotrophs, 
which in turn increase PRL synthesis and reserve. 
Thus, during the first two trimesters of pregnancy, lac- 
totrophic hyperplasia in stepwise fashion could be the 
underlying change. However, different changes may 
occur in the third trimester of pregnancy. Although 
the PRL baseline is significantly higher in the third 
trimester than it is earlier in pregnancy, the response to 
TRH administration seems to reach a steady state at 
third trimester without an increase in PRL reserve. 
Therefore, the lactotrophs may undergo mainly hy-. 
pertrophy, rather than hyperplasia, in the latter part of 
pregnancy. This results in increased turnover with no 


further increase in PRL reserve, as suggested by the 
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finding of a significantly higher PRL baseline in the 


third trimester but a similar response to TRH in the © 


second and third trimesters. It would appear that prior 
to parturition, the lactotrophs reach their maximum. 
reserve in their preparation for lactation. These results 
are not in agreement with a recent study showing ar. 
insignificant increase in PRL reserve during preg- 
nancy.’ The reason for this discrepancy is not yet un- 
derstood. 


As has been reported previously, the odis Or 


PRL is quickly reduced following delivery." ? At 10 
days, the circulating levels have been reduced threefolc 
and there is no difference between the PRL baseline 
values of lactating and nonlactating women. The sud- 
den removal of the placental steroids eliminates the 
source of estrogen and progesterone stimulation, and a 
reverse process begins to restore the pituitary to its 
original size. Meanwhile, the PRL stored during preg- 
nancy initiates lactation, which is facilitated by the 
lack of estrogen inhibition of PRL receptors in the 
breast. ?? Suckling is the physiologic stimulus that in- 
duces a release of PRL during each episode of breas: 
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_ feeding.” The release of larger quantities of PRL than 


are synthesized reduces the PRL reserve, as is dem- 
onstrated by the significantly decreased PRL release 
following TRH administration in lactating women 
compared to nonlactating women. Lactating women re- 
leased similar levels of PRL when compared to normal 
cycling women, although baseline PRL is significantly 
greater than PRL during the early follicular phase (P « 
0.005) (Figs. 4 to 6). 

It has been demonstrated that hyperprolactinemic 
patients with a PRL-secreting pituitary adenoma do not 
respond to the stimulatory effect of TRH.? *? 33 This 
study and others indicate that the functional capacity of 
the lactotrophs is preserved in physiologic hyperpro- 
lactinemia during pregnancy, as well as during hyper- 
thyroidism^ * 74 contrasting the situation which occurs 
with PRL-secreting adenomas. 


We thank the National Pituitary Agency, Maryland, 
for the generous gift of the reagents used in the PRL 
assay and Mrs. Lillian Goedert for her technical as- 
sistance. 
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While every precaution is taken to insure accuracy, we cannot 
guarantee against the possibility of an occasional change or omission in the 
preparation of this index. 


EDITORS! REVIEWERS! 
AUTHORS! 


For you ... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides. you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 


Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


O Bill me O Master Charge # 
O Payment enclosed 
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THE C. V MOSBY COMPANY 
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30-day approval offer good only in 
continental U.S. and Canada. 


Flagyl metronidazole) 250 me. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings ) 


Unnecessary use of the drug should be avoided Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis. cervicitis. or 
cervical erosion. T vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture 
or one in whom no culture has been attempted. is an individual 
one. in any event. the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS. the first trimester of pregnancy 
and a hypersensitivity to metronidazole 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications) Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers 
It is not known whether this can be injurious to the newborn 
If used during lactation. an alternative method of feeding may 
be elected 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic. oral administration in mice and rats 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only) One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug All these effects are statistically 
Significant. 

In two long-term toxicity studies in the rat there was a 
Statistically significant increase in the incidence of various neo- 
plasms. particularly mammary tumors. among female rats on 
metronidazole over that noted in the control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy 


Precautions: Mild leukopenia has been reported during Flagy! 
(metronidazole) use. total and differential leukocyte counts are 
recommended before and after treatment with the drug. especially 
If a second course is necessary. Flagyl may interfere with certain 
chemical analyses for SGOT. Avoid alcoholic beverages during 
Flagy! therapy because abdominal cramps. nausea, vomiting 
headaches and flushing may occur Discontinue Flagy! promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess. aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea. headache. anorexia, vomiting. diar- 
rhea, epigastric distress, abdominal cramping. constipation. a 
metallic, sharp and unpleasant taste. furry tongue. glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida. exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia. dizziness, vertigo, incoordination 
ataxia. convulsive seizures. peripheral neuropathy. fleeting joint 
pains, confusion, irritability. depression, weakness. insomnia 
mild erythematous eruptions, urticaria, flushing, nasal congestion 
dryness of the mouth. vagina or vulva. pruritus. dysuria. cystitis 
a sense of pelvic pressure, dyspareunia. fever, polyuria. incon- 
tinence. decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea. vomiting 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified Flattening 
of the T-wave may be seen in ECG tracings 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 
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His trichomoniasis can 
nake her therapy useless 


unless they both take... 








0 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 





The only systemic trichomonacide—In the female, tnchomoniasis 

is a multiorgan disease. Tnchomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 


bloodstream, Flagyl is the only tichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 
® 250-mg. tablets 


F lagy l (metronidazole) 


Please see adjacent page for brief summary of prescribing information. 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Address medicai inquiries to. 
G. D. Searle & Co 





Medical Communications Department, Box 5110 
Chicago, Illinois 60680 
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Sure as a new day will dawn, 
eri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
axative and effective stool softener 
o often needed when bowel motility 
s depressed. PERI-COLACE acts gently 
9 induce peristalsis, while the stool- 
oftening agent lets natural intestinal 
ater permeate stools. 


PERI-COLACE is predictable — gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowe! motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


casanthranol and diocty! sodium sulfosuccinate 


Gentle laxative plus stool softener 
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1. She wants nonhormonal contraception. 
2. She wants to space her family. 
3. She smokes. 

4. She has passed the “Pill” years. 


Freedom - intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort- smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 
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Cu-7 Loop D Saf-T-Coil' Saf-T-Coil’ 
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These rates are derived from separate studies conducted by different investigators in several 
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Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 


Ee 


(Rates — based on labeling claims — 
expressedasevents per 100 womer 
through 12 months of use for parous 
women) 


Lippes Saf-I- 
Loop D* Coil? 


Pregnancy 1:9 ed 2.4 
Expulsion eNi 12d 18.3 
Medical Removal 10.9 15.2 15.6 


Cu-7' 


A 
population groups. Different rates have been reported from other clinical trials 


References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medical T 
Economics Company, Oradell, N.J., 1978, pp. 1216, et. 


Intrauterine contraception is not appropriate for all women. Please see complete product 
information prior to use. A brief summary of product information appears on the next page. 


Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
It is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. 

Coiled around the vertical limb is a pure. virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity. 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment. 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist. preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved, abnormal "Pap" smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson's 
disease: known or suspected allergy to copper; previous ectopic pregnancy. and significant anemia. 


Warnings 
1. Pregnancy (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

ib) Septic abortion. Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
Cases. the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ, the Cu-7 should be removed if the thread is visible or. if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option, bearing in mind that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in Situ, she must be warned of the increased risk of spontaneous abortion and the increased risk cf 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms. such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge. because generalized symptoms of septicemia may be insidious. 


2 Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred. 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
a y M by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
Strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours, the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


9 Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs. laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may Cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
uon women with undiagnosed Wilson's disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2. Patient evaluation and clinical considerations a) A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. Pap smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

. (c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into auterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is, however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7 

(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receivina anticoagulants or havina a coaaulonathv 


(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease Use of an IUD in these 
patients may represent a potential source of septic emboli. 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years 

(j) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She shouid be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell fhe 
consulting physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medical reasons. menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection: intractable pain often aggravated by inter- 
course, dyspareunia: pregnancy. if the thread is visible. endometrial or cervical malignancy: uterine:or 
cervical perforation; or any indication of partial expulsion 

(mi If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe: if not. x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated. 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in situ. 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration. may occur: however. some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches, cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain. nervousness, dyspareunia. 
cystitis. endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal. 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea. and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time. and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 moñths from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, and a new 
EL be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 

eeding. 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387.131 woman-months of use. including 12 months for 11.517 
women. 24 months for 7.895, and 36 months for 3,661. 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparou Parous Nullipar 
Pregnancy 19 17 29 26 34 34 


Hcw Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 
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Please see complete product labeling for additional information. including insertion and removal 
instructions. 


SEARLE| Searle Laboratories 


Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago, Illinois 60680 
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RhoGAM 


Indications: RhoGAM Rh, (D) lmmune Globulin 


(Human) is used to prevent formation of active anti-Rh, (D) 


antibody in an Rh, (D) negative, D* negative individual 
into whose bloodstream Rh, (D) positive or D" positive 
blood has entered. Such an occurrence might result 

from full term or early termination of an Rh 
incompatible pregnancy, or from an Rh incompatible 
transfusion 

Dosage: One vial of RhoGAM will completely suppress 
immunity to 15 ml of Rh positive red blood cells (packed 
cells, not whole blood). In deciding the dose of RhoGAM 
which is to be administered to an individual, the volume 
of Rh positive blood which entered the person s 
bloodstream is to be determined, from which the dose 

of RhoGAM can be calculated. In the usual full-term 
delivery, a single dose (one vial) of RhoGAM will be 
adequate to suppress immunity to the Rh, (D) antigen 
However. in the case of a large feto-maternal hemorrhage 





Rh(D) Immune Globulin (Human) 


or an Rh incompatible transfusion accident, more than 
one dose may be indicated 


Product Description: RhoGAM is a sterile 
concentrated solution of specific immunoglobulin (IgG) 
containing anti-Rh, (D) fractionated from carefully 
screened human plasma by a cold alcohol method 


Action: With an injection of passive Rh, (D) antibodv 
(RhoGAM to the postpartum mother, a postmiscarriage/ 
abortion woman, or to the recipient of a transfusion 
accident, the person's antibody response to the foreign 
Rh, (D) positive cells is suppressed 


Cautions: Reactions of Rh, (D) negative individuals 


given Rh, (D) Immune Globulin (Human) are infrequent, 


of a mild nature and mostly confined to the area of 
injection. An occasional patient may react more strongly, 
both locally and generally. A slight elevation of 
temperature has been noted in a small number of 
postpartum women 

Fever, myalgia, lethargy, increased bilirubin levels and/or 
splenomegaly have been infrequently observed in 
ndividuals following a multi-dose regimen after Rh 
mismatched transfusions 


Systemic reactions are rare and sensitization due to 
repeated injections of immune globulins is unusual 
Immune Serum Globulin (Human) has not been 
reported to transmit hepatitis 
RhoGAM is to be given to the recipient in a transfusion 
accident or the postpartum mother or postmiscarriage 
woman, only. It must not be given to the infant 


Contraindications: Rh, (D) Immune Globulin (Human) 


should not be administered to 

An Rh, (D) positive or D” positive individual 

An Rh, (D) negative patient ve has inadvertently 
received an Rh, (D) positive blood transfusion within 
three months of delivery 
3. A patient previously immunized to the Rh, (D) blood 
factor 
Supplied: In vials containing a single dose of RhoGAM 
Store at 2° to 8° C. Do not freeze 


NOTE: For complete prescribing information, see 


direction circular. 
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...and to you. 


Since RhoGAM was first administered, over a 
decade ago, an estimated one hundred thousand 
sensitizations have been avoided, and twenty 
thousand fetal deaths from Rh hemolytic disease 
have been prevented. 


This outstanding achievement by the medical 
community is the direct result of the knowledge- 
able use of the proven prevention. 


While there is still room for improvement. ..the 
record to date deserves recognition. 


Asthe company that provides RhoGAM, 
and MICRhoGAM* Rh4D) Immune 
Globulin (Human), Micro-Dose, Ortho 
Diagnostics shares in your continuing 
commitment to the eradication of Rh 
hemolytic disease. 


We have acted on our commitment with 
products and services to spread knowledge and 
understanding of the need to protect. We have 
sponsored continuing research and education 
with international symposia, books, pamphlets 
and films. We have helped design a record- 
keeping system to improve utilization, and have 
provided support to the medical profession with 


the RhoGAM Protection Policy. 


We are doing all we can to help you help every 
patient at risk. There is still more to be done, 
and together we will find the way! 


RhoGAM....the proven product. 
ICenter for Disease Control: Rh Hemolytic Disease: Surveillance, 


August 1976, Revision, DHEW Publication No. (CDC) 75-8310, 
Atlanta, 1976. 
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The new Corometrics 400 Series 
Central Display System helps speed 
your response to labor patients in 
trouble, by displaying fetal heart-rate 
and uterine activity from up to 16 
monitors at a central location. It's 
like keeping a nurse at every bedside. 

Eight consecutive minutes of in- 
formation, updated at 1-second inter- 
vals, is stored in separate memories 
in the Master Control Unit. A bed 
select keypad lets you display any pa- 
tient's data on the master screen. For 
simultaneous monitoring of all your 
patients, up to 16 companion dis- 
plays can be used. Three of these can 


be placed in remote locations. 

Patient data is plotted on an elec- 
tronically generated grid, which 
eliminates parallax viewing errors. 
Digital FHR and your own bed 
numbers are also displayed. An ad- 
justable cursor aids in comparison of 
coincident events. 

The Corometrics 400 Series Cen- 
tral Display System brings you closer 
to your patients by bringing them 
closer to you. For more information, 
contact Corometrics Medical 
Systems, Inc., 61 Barnes Park Road 
North, Wallingford, Connecticut 


U.S.A. 06492, (203) 265-5631, 


Éa 
JROMETRICS MEDICAL SYSTEMS, INC. C Because new life can't tell you its problems. 
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FIZO Gantanol 


Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 

INDICATIONS: In adults, urinary tract infec- 
tions complicated by pain (primarily pyelone- 
phritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aero- 
bacter, Staphylococcus aureus, Proteus 
mirabilis, and, less frequently, Proteus vulgaris) 
in the absence of obstructive uropathy or 
foreign bodies. 

Note: Carefully coordinate in vitro sulfon- 
amide sensitivity tests with bacteriologic and 
clinical response; add aminobenzoic acid to 
follow-up culture media. The increasing fre- 
quency of resistant organisms limits the use- 
fulness of antibacterials including sul- 
fonamides. Measure sulfonamide blood levels 
as variations may occur; 20 mg/100 m! should 
be maximum total level. 
CONTRAINDICATIONS: Children below age 12; 
sulfonamide hypersensitivity; pregnancy at term 
and during nursing period; because Azo 
Gantanol contains phenazopyridine hydro- 
chloride it is contraindicated in glomerulone- 
phritis, severe hepatitis, uremia, and pyelone- 
phritis of pregnancy with G.I. disturbances. 
WARNINGS: Safety during pregnancy not es- 
tablished. Deaths from hypersensitivity reac- 
tions, agranulocytosis, aplastic anemia and 
other blood dyscrasias have been reported and 
early clinica! signs (sore throat, fever, pallor, 
purpura or jaundice) may indicate serious 
blood disorders. Frequent CBC and urinalysis 
with microscopic examination are recom- 
mended during sulfonamide therapy. 
PRECAUTIONS: Use cautiously in patients with 
impaired renal or hepatic function, severe 
allergy, bronchial asthma; in glucose-6-phos- 
phate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. 
Maintain adequate fluid intake to prevent 
crystalluria and stone formation. 

ADVERSE REACTIONS: B/ood dyscrasias 
(agranulocytosis, aplastic anemia, thrombo- 
cytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methe- 
moglobinemia); allergic reactions (erythema 
multiforme, Stevens-Johnson syndrome, skin 
eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, 
anaphylactoid reactions, periorbital edema, 
conjunctival and scleral injection, photosensiti- 
zation, arthralgia and allergic myocarditis); G./. 
reactions (nausea, emesis, abdominal pains, 
hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis); CNS reactions (headache, periph- 
eral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and in- 
somnia); miscellaneous reactions (drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L. E. phenomenon). 
Due to certain chemical similarities with some 
goitrogens, diuretics (acetazolamide, thiazides) 
and oral hypoglycemic agents, sulfonamides 
have caused rare instances of goiter pro- 
duction, diuresis and hypoglycemia. Cross- 
sensitivity with these agents may exist. 
DOSAGE: Azo Gantanol is intended for the 
acute, painful phase of urinary tract infections. 
Usual adult dosage: 2 Gm (4 tabs) initially then 
] Gm (2 tabs) B.I.D. for up to 3 days. If pain 
persists, causes other than infection should be 
sought. After relief of pain has been obtained, 
continued treatment with Gantanol (sulfame- 
thoxazole) may be considered. 

NOTE: Patients should be told that the orange- 


red dye(phenazopyridine HCI) will color the urine. 


SUPPLIED: Tablets, red, film-coated, each con- 
taining 0.5 Gm sulfamethoxazole and 100 mg 
phenazopyridine HCl—bottles of 100 and 500. 


Roche Laboratories 
ROCHE» Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 
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editorial policies, which usually require major 
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minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
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Serious as well as minor side effects have been Please see complete prescribing information, 

reported with the use of oral contraceptives. These . 

include thromboembolic disease. The physician should a brief summary of which appears on the next page. 
remain alert to the earliest manifestations of any 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 


|. 35mcg or more of ethiny! estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
~. . $00 woman-years of use. Slightly higher rates ‘somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
^. . pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6, Diaphragm with spermicidal product (creams or jellies). 2-20, 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams. 4-36; Periodic abstinence (rhythm) all types. less than 1-47, 1. 
. Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4 Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
- CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason. it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
- Contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen 
; : Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
PE in yee aca neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
“fe . No. 5). 
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e. WARNINGS 

n risk of serious cardiovascular side effects from oral contraceptive use. This risk 
be 

b use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism. 

ja stroke. myocardial infarction, hepatic adenoma. gallbladder disease, hypertension. Practitioners prescribing oral contra- 

d  ceptives should be familiar with the following information relating to these risks. 


P .. 1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
v three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
b both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
- . than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
a _ stroke is on the order of 10 to 3.5 deaths annually per 100,000 users and increases with age CEREBROVASCULAR DIS- 
bu ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing Causes, 
iro it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
'« thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers 
-—- . MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of ora! contraceptives has 
» been reported confirming a previously suspected association. These studies, conducted in the United Kingdom found. as 
expected, that the greater the number of undertying risk factors for coronary artery disease (cigarette smoking. hyper- 
c tension, hypercholesterolemia, obesity, diabetes history of preeclamptic toxemia), the higher the risk of developing myo- 
iet cardial infarction, regardless of whether the patient was an oral contraceptive user or not Oral contraceptives. however. 
$ were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
E and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
5... 90-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
-X estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
pe ~ myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke Oral 
EN contraceptive users who are also smokers have about a 5-fold increased risk of fata! infarction compared to users who do 
— . mot smoke. but about a 10-to 12-foid increased risk compared to nonusers who do no! smoke. Furthermore, the amount of 
1; Smoking is also an important factor In determining the importance of these relative risks, however, the baseline rates for 
. . wanous age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
. . above in determining relative and absolute risks has not as yet been quantified: it 1s quite likely that the same synergistic 
- .  &ction exists. but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
NS .. reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
^ . bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
| . . eStrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
~- analysis did suggest. however, that the quantity of estrogen may not be the sole factor involved This finding has been 
... confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
" with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
~ .. an women using these products. and they should not be presumed to be free of excess risk. The risk of thromboembolic 
4 — and thrombotic disorders. in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are. 
La _ however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
` . large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year trom 
«d .. diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
- duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
. . mated to be 20 per 100.000 (ages 15-34—5; 100,000, ages 35-44— 33; 100.000. ages 45-49— 140; 100.000). the risk being 
ud . Concentrated in older women, in those with a long curation of use, and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age. smoking. and duration of use. nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
More years. all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available. it is nct possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported mcrease of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
_ Contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
— - associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only; smokers for each age group are for smokers as 
—  . a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double: for light" smokers 
— [less than 15 cigarettes a day), about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
‘over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in ora! contraceptive users iS substantially increased in women age 40 and 
over. especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS —RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
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'* .-— Heavy smokers ........ omo zelus vasi C B A  A-Use associated with very high risk 
OO ET DET t TC T EREERT ET CET a a, ipana QE D C B X B-Use associated with high risk. 
—— .  Nonsmokers (no predisposing conditions) D CD C  C-Use associated with moderate risk. 
er Nonsmokers (other predisposing conditions). C CB BA D-Use associated with low risk. 
m 
hi The physician and the patient should be alert tc the earliest manifestations of thromboembolic and thrombotic dis- 
Res orders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 


bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia, papilledema, or retinal vascular lesions and institute appropriate 





thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 

be . . incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
dax increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
v women, One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without precisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 

given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 

are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 

x conventional combination or progestogen-oniy oral contraceptives. Several studies have found no increases in breast 
.. cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
— — risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
Tu ceptive users with documented benign breast disease. A reduced occurrence ot benign breast tumors in users of oral 
~ contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
.. .. Ofan increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking ora! 
i contraceptives is, nevertheless, essential. In al! cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
|. ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
-> breast cancer of who have breast nodules, fibracystic disease or abnormal mammograms should be monitored with 
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diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- . 
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No methoc 55 52 Fi 140 193 219 
Abortion only : 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 58.9 
IUDs only 1.1 12 12 14 16 14 
Traditional contraception only 1.1 14 19 37 47 40 
Traditional contraception and abortion 0.3 0.4 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While nepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness. abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY. BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestat:onal agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 tc 90%) have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether this condition is à precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens. it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use ot sex hormones. including 
oral contraceptives, in pregnancy. One case control study has estimated a 4 7-fold increase in risk of limb-reduction 
detects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal tests for pregnancy or 
attempted treatment tor threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past. female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there IS 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives IS unknown. 
It is recommended that for any patient who has missed two consecutive periods. pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or atter 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are usec), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed. the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It iS also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise intor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 
in one study. an increased risk appeared after two years of use and doubled after four or five years of use In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7 CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients Should be carefully observed while receiving oral Con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension iS low in 
users and may be no higher than that of a comparable group of nonusers The prevalence im users increases, however, 
with longer exposure. and in the fifth year of use is two and a half to three times the reported prevalence in the first year 
Age ts also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe. requires discontinuation of oral contraceptives and evaluation of the cause. 10 
BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded. time or a change 
to another formulation may solve the problem Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged. may also occur in women without previous irregularities 
11 ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormona! agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, it any, on the breast-fed child have not been 
determined If feasible. the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: ! A complete medical and family mstory should be taken prior to the initiation of oral contraceptives. The 
pretreatment and per:cdic physical examinations Should include special reterence to blood pressure. breasts. abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests As a general rule. oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed 2. Under the 
influence of estrogen-progestogen preparaticns, preexisting uterine leromyomata may increase in Size 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a Serious 
degree Patients becoming significantly depressed while taking oral contraceptives should stop tne medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4 Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver tunction and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. &. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman iS 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lem retention. b. Increased prothrombin and factors VII, Vill, IX, and X, decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone. as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased. reflecting the elevated TBG, Iree T4 concentration is unaltered. d Decreased pregnanediol excretion 
e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert}. DRUG INTERACTIONS: 
Reduced efficacy anc increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin, CAR- 
CINOGENESIS. PREGNANCY, NURSING MOTHERS: See and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following Serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis. 
Neuro-ocular lesions, e.g.. retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related. Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule. are seen much less frequently or only occasionally Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes. tenderness. enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor retuted. Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill effects 
have not been reported following acute ingestion of large doses of oral contraceptives by young children. Overdosage may 
cause nausea, and withdrawal bleeding may occur in females ORTHO. 
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an aerobic/anaerobic 
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* Active against most aerobic pathogens — gram-negative 
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including B. fra 

* Active against most B-lactamase producing strains that 
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gynecological 
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safety comparable 
to cephalothin 


* Generally well tolerated, the most common adverse reac- 
tion being local reactions following IV or IM injection. Con- 
traindicated in patients who have shown hypersensitivity to 
cefoxitin and the cephalosporin group of antibiotics. Give 
with caution to penicillin-sensitive patients. Antibiotics 
should be administered with caution to any patient who has 
demonstrated some form of allergy, particularly to drugs 
Use of the drug in women of childbearing potential re- 
quires that the anticipated benefit be weighed against the 
possible risks. Safety and efficacy in infants and children 
have not yet been established. 
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CrOXIN ':. 
(Cefoxitin Sodium MSD) 


Indications: Treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung 
al/scess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumo- 
niae), other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylo- 
coccus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by E. coli, Kleb- 
Siella species, Proteus mirabilis, indole-positive Proteus (i.e.. P. morganii, P 
DM and P. vulgaris), and Providencia species. Uncomplicated gonorrhea due 
to N. gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal! 
abscess, caused by E. coli, Klebsiella species, Bacteroides species including the 
B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by E. coli, N. gonorrhoeae, Bacteroides species 
including the B. fragilis group, * Clostridium species, Peptococcus species, 
Peptostreptococcus species, and group B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. 
aureus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, 
and Bacteroides species including the B. fragilis group.+ 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci (excluding 
enterococci, e.g., Strep. faecalis), E. coli, P. mirabilis, Klebsiella species, Bacte- 
roides species including the B. fragilis group. Clostridium species, Peptococcus 
species, and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be performed, ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g., Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cocci are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOX- 
ITIN, CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH 
CAUTION TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSEN- 
SITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 
Precautions: The total daily dose should be reduced in patients with transient or 
persistent reduction of urinary output due to renal insufficiency becaüse high and 
prolonged serum antibiotic concentrations can occur in such individuals from usual 
doses. As with other antibiotics, prolonged use may result in overgrowth of 
nonsusceptible organisms; repeated evaluation of the patient's condition is essen- 
tial. If superinfection occurs, take appropriate measures. Increased nephrotoxicity 
has been reported following concomitant administration of cephalosporins and 
aminoglycoside antibiotics. 
Interference with Laboratory Tests — As with cephalothin, high concentrations 
(7:100 mcg/ml) may interfere with measurement of serum and urine creatinine 
levels by the Jaffé reaction and produce false increases of modest degree in creati- 
nine levels reported; serum samples should not be analyzed for creatinine if with- 
drawn within 2 hours of cefoxitin administration. A false-positive reaction for 
lucose in urine has been observed with CLINITESTS reagent tablets. 
regnancy — n women of childbearing potential, weigh anticipated benefit against 
possible risks. 
Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children — Safety and efficacy in infants from birth to three months 
have not yet been established. In children three months and older, higher doses 
have been associated with increased incidence of eosinophilia and elevated SGOT. 
Adverse Reactions: The most common adverse reactions have been local reactions 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, i.e., the clinical 
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Management of acute chorioamnionitis 


RONALD S. GIBBS, M.D. - 
MARIA S. CASTILLO, R.N. 
PATRICIA J. RODGERS, B.A. 


San Antonio, Texas 


: Acute chorioamnionitis has been recognized as a major.threat to both mother and fetus, but there 
has been little study of its therapy. On this service, the plan of management consists of parenteral, 
broad-spectrum antibiotic therapy and prompt action to effect delivery. Cesarean section was 
generally performed only when there were additional obstetric indications. No arbitrary time limit was 
set for the diagnosis-to-delivery interval. The perinatal mortality rate was increased fourfold, but few 
deaths could be attributed to infection. Maternal outcome was usually good following vaginal l 
delivery and more complicated following abdominal delivery. Cver 90% of patients were delivered - 
within 12 hours of diagnosis of chorioamnionitis. (AM. J. OBSTET. GYNECOL. 136:709, 1980.) 


ACUTE CHORIOAMNIONITIS is diagnosed clinically : 


in 0.5% to 1.0% of all pregnancies but in 3% to 25% of 
those with rupture of membranes (ROM) greater than 
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24 hours.! A major threat to both mother and fetus, 
acute chorioamnionitis is a recurring cause of maternal 
death?^? and is associated with a marked increase in the 
perinatal mortality rate.* The clinical diagnosis* is 
usually based upon a syndrome of fever, maternal or 
fetal tachycardia, uterine tenderness, foul odor of the 


[17 


* Throughout this paper, the term "chorioamnionitis" re- 
fers to the clinical entity, not the histologic entity, as the latter 
commonly occurs in the absence of clinical infection (Driscoll, 
S. G.: Placenta and membranés, in Charles, D., and Finland, 
M., editors: Obstetriczarid: Perinatal Infections, Philadelphia, 
1973, Lea & Febiger, p. 73327 xN 2 
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Table I. Clinical profile (N = 171) 





Maternal age (yr, mean + SD) -~ 23.0 + 5.5 
` Parity (mean + SD). 1.3 + 1.6 
' Gestational age (wk, mean + SD) 367 + 5.7 
No. of vaginal examinations (mean + SD} 6.4 + 4.3. 
Maximum temperature in labor 100.8 + 1.0 


CF, mean + SD) 
Maximum. white blood cell count in 


14,829 + 4,549 
labor/cu mm (mean = SD) 


Fever index (°F hr, mean + SD) 30.8 + 43.9 - 

Maternal hospital stay, days after en -4.5 +24 
(mean + SD) 

Birth weight (grams, mean + SD) 2,781 + 1,108 

Apgar score «7 at 5 min (96) i 19.9 

Nursery stay (days, mean + SD) 11.6 + 17.8 

Diagnosis-to-delivery interval : 52554 
(hr, mean + SD) 

Diagnosis-to-delivery interval 712 hr (96) 8.8 

ROM-to-delivery interval (hr, mean + SD) 31.2 + 55.1 





Table II. Diagnostic criteria for acute chorioamnionitis 


(N = 171) 
Criterion 7 % - 
ROM 98.2 
Peripheral leukocytosis . , 86.1 
Maternal fever : . 85.3 
Fetal tachycardia 36.8 
Maternal tachycardia —— Be 
Foul-smelling amniotic fluid 21.6 
Uterine tenderness 12.9 


Foul odor of neonate E 9.4 


amniotic fluid, and peripheral blood leukocytosis, but 
there is uncertainty regarding early diagnosis and lab- 
oratory confirmation.? 


There has been little study of the management of ` 


acute chorioamnionitis, and: suggested therapy is both 


arbitrary and conflicting. Only in broad principle is 


there agreement among authors. They support the 
general need for delivery and for antibiotics, but none 
of the specific points of management is resolved. With 
regard to timing of delivery, suggestions vary from 1 to 
2 hours” * to 8 to 12 hours? after diagnosis of chorio- 
amnionitis, but nore is correlated with either maternal 
or neonatal outcome. The preferred route of delivery 
is unclear. While abdominal delivery is often recom- 
mended in order to achieve delivery within a specific 
time interval, there are little data or maternal compli- 
cations of cesarean section performed during frank in- 
fection. Further, despite recent interest, there has been 
no convincing demanstration of the relative merits of 


transperitoneal cesarean section, extraperitoneal ce- 


sarean section, and cesarean hysterectomy. !™ '"? 


"There are also fundamental questions regarding an- : 


tibiotic administraticn. Are they indicated immediately 
to limit maternal sepsis and to initiate therapy to the 


March, 15, 1980 
Am. J. Obstet. Gynecol. 


fetus, or should they be deferred until after delivery to 

obtain more interpretable cultures of the newborn in- 

fant? Which antibiotics are indicated? Should a cepha- 
losporin,® tetracycline,’ ampicillin,’ or a combination of 

penicillin and an aminoglycoside be used?” Again, no 

systematic study has been performed. 

In view of the striking need for information, we have 
provided our plan of management of acute chorioam- 
nionitis and report the outcome of consecutive cases ` 
during 4% years. 


Methods and material 


A- retrospective review of all cases with a clinical 
diagnosis of chorioamnionitis was undertaken for the 
period January, 1974, to June, 1978. During this inter- 
val, therapy was uniform. 

The diagnosis was based upon two or more of the 
following: fever, rupture of the membranes, maternal 
and fetal tachycardia, uterine tenderness, foul odor, 
and peripheral blood leukocytosis. Blood cultures were 
evaluated for aerobic and anaerobic organisms. 

Antibiotic therapy was begun with aqueous penicillin 
G, 20 to 30 million units per day, and kanamycin, 1000 


. mg per day. If the patient was not in labor, induction . 


was usually undertaken. Cesarean section was generally 
performed only when there were additional obstetric 
indications. Cultures were obtained from the newborn 
infant, but antibiotics were not used uniformly. Data on 
maternal morbidity. and neonatal morbidity and mor- 
tality rates were evaluated on a DEC-20 system by the 
Office of Computing Resources. 


Results 


During the study interval (January 1, 1974, to June 
30, 1978), there were 21,876 births at the Robert B. 
Green Hospital. Acute chorioamnionitis was diagnosed 
in 171 (0.78%). The population is indigent and pre- 
dominantly Mexican-American. A clinical profile of 
these patients is shown in Table I. 

Criteria for diagnosis. The. diagnostic criteria, in 


order of decreasing frequency, are shown in Table II. 


A positive maternal genital tract culture per se is not 
listed since it was difficult to determine the exact site of 


- the specimen. 


Maternal outcome. Maternal outcome is shown in 
Table III. Internal fetal monitoring was used in 79% of | 
pregnancies with infants >1,000 grams. Bacteremia 
occurred in four patients (three with group B strep- 
tococci and one with CL perfringens). Indications for 
cesarean section were mainly dysfunctional labor, 32; 
malposition, 6; and fetal distress, 5. Three patients with 
chorioamnionitis and ROM of 24 to 72 hours were de- 
livered abdominally without an attempt at induction of 
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Diagnosis to Delivery Interval 


Fig. 1. Percentage of complications by interval from diagnosis of chorioamnionitis to delivery. Low 
Apgar scores are for neonates >1,500 grams and stillbirths are excluded. The number of major , 
complications is small, and there is no trend toward increasing complications with increasing interval. 


Table III. Maternal outcome by route of delivery 






Route of delivery 


Complication 


Standard morbidity 18 (30.5%) 2 (1.8%) 
Abdominal wound infection 2 (3.4%) — 
Septic pelvic thrombophlebitis 2 (3.4%) 0 (0%) 
Septic shock 0 (0%) 1 (0.9%) 
Failure of penicillin- kanamycin 12 (20.3965) — 0 (096) 
Fever index 100? hr 7 (11.990) .0 (0%) 
Hospital stay 28 days 8 (13.6%) 2 (1.8%) 


labor. A transperitoneal, low cervical incision was used 
for cesarean section. Two cesarean hysterectomies 
were performed on a 43-year-old patient with chorio- 
amnionitis, third-trimester bleeding, and moderate 
cervical dysplasia and a 45-year-old patient with 
chorioamnionitis and two previous cesarean sections. 
Compared to patients delivered vaginally, those de- 


livered abdominally had generally more complicated ` 


hospitalizations despite similar durations of ROM. One 
episode of septic shock was seen, in a patient who had 
been delivered vaginally, but there was a prompt re- 
sponse to medical therapy. No pelvic abscesses were 
encountered. 

Perinatal outcome. Measures of perinatal morbidity 
and mortality rates for the study population are dis- 
played in Table IV, and perinatal deaths among infants 
71,000 grams are summarized in Table V. The perina- 
tal. mortality rate (140/1,000 births) is approximately 
seven times our overall perinatal mortality rate for in- 
fants 7499 grams (i.e., 18.2/1,000 births). For infants 


Table IV. Perinatal outcome (N = 171) 


Perinatal deaths: . 140/1,000 live births 


Stillbirths 11 (6.4%) 

Neonatal deaths 13 (7.6%) 
Neonatal infections: 

Sepsis 5 (2.9%) 

Pneumonia 3 (1.8%) 

Meningitis 1 (0.6%) 
Law Apgar score (<7) at 5 min 34 (19.9%) 
Hospital stay >5 days 78 (45.8%) 


> 1,000 grams, the perinatal mortality rate in the study 
group (i.e., 65/1,000 births) is four times that of the 
general population (14.6/1,000 births). Of the 24 peri- . 
natal deaths, 10 occurred among infants 1,000 © 
grams, but none was clearly attributable to infection. 
For two stillbirths greater than 1,000 grams (Cases 6 
and 7, Table V), chorioamnionitis is listed as a possible 
cause of death prior to admission, but other causes 
seemed more likely. Further, among live births of in- 
fants 71,000 grams, none died from infection. Of 34 


infants with Apgar scores «7 at 5 minutes, 18 were less 


than 1,000 grams or stillborn. 

Nine infants had perinatal infections. Four had early 
neonatal sepsis, and one had sepsis diagnosed at 10 
days of age. The organisms were E. coli, S. pyogenes, S. 
viridans, F. meningosepticum, and gram-positive cocci, 


not further identified. The diagnosis of S. viridans sep- 


ticemia was supported by simultaneous isolation of S. 
viridans from the ear, gastric aspirate, and placenta as 
well as the blood. Three others had a radiologic and 
clinical diagnosis of congenital pneumonia, and one 
had late-onset meningitüs, which was a nosocomial 
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Table V. Perinatal deaths among infants >1,000 grams 






Diagnosis 
delivery 
interval (hr) 


` Route 
of delivery 


Primary cause of death 














l 1,001 4/6 6 C/S* HMD Sepsis suspected 
2 1,021 V1 21 Vaginal HMD m9 
3 1,106 2/6 6.5 Vaginal Immaturity Sepsis suspected 
4 1,194 1/1 1.5 Vaginal HMD Flavobacterium meningo- 
l septicum sepsis 
5 1,593 2/5 2.5 C/S* Necrotizing enterocolitis Sepsis suspected 
6 1,503 0/0 9.5 Vaginal Stillbirth, intrauterine Chorioamniotis possible 
| hypoxia cause of hypoxia 
7 1,843 0/0 9 Vaginal Sullbirth Chorioamniotis possible 
! cause of death 
8 3.001 0/0 17.5 Vaginal Stillbirth Fetal death probably 
not related to chorio- 
amniotis 
9 3,701 0/0 3.5 Vaginal Stillbirth, hydrocephaly. — 
with decompression 
10 3,470 0/0 16 CS} Stillbirth Fetal death probably not 


HMD: Hyaline membrane disease. 
*Repeat cesarean section. 
TCesarean section for dysfunctional labor. 


rather than a congenital infection. Only one of these 
infants weighing greater than 1,000 grams died, the 
cause of death being hyaline membrane disease. 

Relationship of diagnosis-to-delivery interval and 
outcome. In Fig. 1, the distribution of major complica- 
tions is compared to the diagnosis-delivery interval 
(arbitrarily grouped as shown). With an increasing 
diagnosis-to-delivery interval, there was no increase in 
maternal or neonatal complications. Infants of birth 
weights «1,500 grams and stillbirths on admission are 
excluded from the number of low Apgar scores in Fig. 
l. The disproportionate number of complications with 
an interval <4 hours is not statistically significant as the 
absolute number of complications is small. 

The mean diagnosis-to-delivery intervals were also 
determined for patients with and without major com- 
plications (Table V1). For groups with significant dif- 
ferences in variance (e.g., with and without fever index 
> 100), an approximation to the t test was employed for 
the comparison. Only for perinatal death was there a 
significant difference (but barely so, with P = 0.045), 
possibly implicating prolonged irtervals. However, 
since 23 of the 24 deaths were in the perinates with 
birth weights «1,200 grams or in infants already dead 


on admission, it appears that these deaths were prob- - 


ably not related to the longer interval per se. 


Comment . 
Acute chorioamnionitis, usually a complication of 


premature or prolonged ROM, remains a potentially . 


related to chorio- 
amniotis 


lethal infection well into the antibiotic era. Russell and - 
Anderson? reviewed 151 consecutive cases at Los 
Angeles County Hospital in 1962 and found five ma- 
ternal deaths (3.8%), all of which were due to sepsis. In 
the Michigan reports of maternal deaths caused by 
sepsis, 49 of 89 (55%) patients had chorioamnionitis as 
the source of infection.* 4 More recently, Gibbs and 
Locke? reported 10 deaths caused by chorioamnionitis ' 
in Texas from 1969 to 1973. Perinatal mortality rates in 
association with chorioamnionitis are increased fivefold 
to tenfold.? uu 

Despite the seriousness of this condition, there are 
major diagnostic and therapeutic problems. Yet, at 
present, it is impossible to determine what constitutes 
"optimal" therapy. In order to encourage comparison 
of results, we have presented our plan consisting of 
high-dose, parenteral, combination antibiotics and 
prompt action to effect delivery. Cesarean section de- 
livery was not performed solely for chorioamnionitis . 
but for chorioamnionitis with additional obstetric indi- 
cations. No arbitrary time limit was set for the 
diagnosis-to-delivery interval. Extraperitoneal opera- 
tions were not employed, and cesarean hysterectomy 
was performed in only two patients. 

In this series, the diagnosis of chorioamnionitis was 
generally based upon gross clinical criteria, but avail- 
able laboratory tests have proved to be neither specific 
nor sensitive.’ 

The.cesarean section rate of 3596 reflects a high inci- 
dence of dysfunctional labor and malpresentations. 
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Friedman® has previously pointed out the increased 
frequency of dysfunctional labor in infected women. 
While the maternal course following vaginal delivery 
was generally good, the outcome was clearly more 
complicated in patients delivered abdominally, yet 
these therapeutic results are very similar to our experi- 


ence in patients developing puerperal endomyome- 


tritis following cesarean section.? One of the two pa- 
tients delivered by cesarean hysterectomy had a very 
“stormy” course marked by Clostridial bacteremia, in- 
traoperative hemorrhage (10,000 ml), postoperative 
vesicovaginal fistula, and a hospital stay of 26 days. 
Recent articles have suggested revival of the ex- 
traperitoneal cesarean. section in patients with pro- 
longed ROM or with preoperative infection.!? While in 


some populations there was an advantage to extra- 


peritoneal! !? cesarean section, these results are not 
applicable to our patients. The present study does not 
attempt to compare extraperitoneal and transperito- 
neal cesarean section in patients with chorioamnionitis, 
but in view of our present results we have not been 
prompted to employ extraperitoneal cesarean section. 
The overall perinatal mortality rate was increased four- 
fold to sevenfold, but most of this increase can be ex- 
plained by the disproportionate number of low-birth 
weight infants. Among infants alive on admission and 
greater than 1,000 grams, there were no deaths due to 
infection. 

Previous authors have suggested that delivery be ef- 
fected by 1 to 2 hours to 12 hours after diagnosis of 
chorioamnionitis in order to optimize fetal outcome 
and prevent maternal sepsis." ? With our plan of man- 
agement, we were unable to demonstrate any critical 
diagnosis-to-delivery interval. Specifically, neither per- 
inatal nor maternal complications correlated with more 
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Table VI. Diagnosis-io-delivery interval and 
maternal-fetal complications 


l — Interval 
Group (hr, mean + SD) P 


Maternal bacteremia: 


Present (N = 4) | 89z17 NS 

. Absent (N = 49)* 4.4 t 3.8 

Maternal fever index 7100? hr: 
Present (N = 7) 34+ 1,7 0.043 
Absent (N = 164) 5.9 + 5.5 

Hospital stay after cesarean section 28 days: 
Present (N = 8) 3.92 L8 NS 
Absent (N = 51) 4.8 X 4.9 

Hospital stay after vaginal delivery Z5 days: 
Present (N = 15) TIa] NS 
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Absent (N = 43)£ 4.5 X 4.4 

- Perinatal death: - 

Present (N — 24) 8.3 + 8.3 0.045 
Absent (N = 147) 46+ 4.6 


NS: Not significant. 


*Fxcludes mothers who did not have blood cultures ob- 
tained. 


fincdudes only neonates with septicemia and congenital 
pneumonia. 


iExcludes neonates suspected sepsis and other infections. 


prolonged intervals. Since patients with cesarean sec- 
tion had more complicated courses, we concluded that 
cesarean section should be reserved for patients with 
obstetric indications in addition to chorioamnionitis. 
With this plan, over 90% of deliveries were achieved 


‘within 12 hours after diagnosis of chorioamionits. 


In the future, we need to develop better techniques 
to diagnose or predict chorioamnionitis, and we need 
to study its management prospectively. 





infections in pregnancy, Clin. Obstet. Gynecol. 19:561, 
1976. 

8. MacVicar, J.: Chorioamnionitis, in Charles, D., and Fin- 
land, M., editors: Obstetric and Perinatal Infections, 
Philadelphia, 1973, Lea & Febiger, pp. 491-495. 

9. Friedman, E. A.: Obstetric infection in labor, in Charles, 
D., and Finland, M., editors: Obstetric and Perinatal In- 
fections, Philadelphia, 1973, Lea & Febiger, pp. 512-516. 

10. Perkins, R. P.: Merits of extraperitoneal cesarean’ section: 
A continuing experience, J. Reprod. Med. 19:154, 1977. 

1l. Mokgokong, E. T., and Crichton, D.: Extraperitoneal 
lower segment cesarean section for infected cases: A 
reappraisal, S. Afr. Med. J. 48:788, 1974. 


12. Segovia, E. G.: Amnionitis y cesarea, Ginecol. Obstet. 


Mex. 26:61, 1969. 
13. Gibbs, R. S., Jones, P. M., and Wilder, C. J. Y.: Antibiotic 
therapy of endometritis following cesarean section, Ob- 
Stet. Gynecol. 52:31, 1978. 


GYNECOLOGY 





Abdominal hysterectomy for abortion-sterilization 


A report of 500 consecutive cases 


: PAUL G. STUMPF, M.D. 
CHARLES A. BALLARD, M.D. 
RICHARD LOWENSOHN, M.D. 
Los Angeles, California | S 


This report is a retrospective study of 500 consecutive abdominal hysterectomies performed on the 
Therapeutic Abortion Service at the Los Angeles County- University of Southern California Medical 
Center from 1968 to 1974. The cases have been examined as to the patient's profile of aga, 
religion, ethnic group, marital status, gravidity, parity, and abortion history; the coexisting medical 
problems; the types of associated surgeries performed; complications and mortidity, including blood 
loss, febrila episodes, and length of hospitalization. This patient population was predominantly 26 to 
35 years cf age, Catholic, Spanish-surname, married, and in their third to eighth pregnancy. Over 
30% of our patients had some relatively severe medical or social problem contributing to their 
selection of this procedure. in over 8096 of patients, hysterectomy was the only surgical procedure 
performed. Average blood loss was less than 400 cc, and 6.8% of patients had transfusion. In about 
32% of patients a significant febrile episode was recorded. The average postoperative stay in 
hospital was about 5 days. No death was encountered. In view of these findings and the a»parent 
benefits of a combined procedura, it is suggested that this surgical approach is a safe and effective 
method of simultaneous termination of unwanted pregnancy and childbearing capacity in selected 
cases in which hysterectomy would be medically indicated. (AM. J. OBSTET. GYNECOL. 136:714, 1980.) 


THE INCREASING RECOGNITION of voluntary sexual 
sterilization as a contraceptive technique, together with 
the greater utilization of abortion-on-demand, have 
naturally led to concern among clinicians as to the indi- 
cations, complications, and risk-benefit ratios of the 
various methods available for the simultaneous elective 
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termination of pregnancy and childbearing capacity. A 
large number of reports have appeared in the English 
literature discussing and comparing various aspects of 
this choice of method. | 

Little! in 1975 indicated z progressive increase in the 
incidence of hysterectomies for sterilization, from 7% 
of cases in 1967 to 27% in 1973, in his review of 4,270 
female sterilizaticns. Hibbard? reported a sevenfold in- 
crease in the utilization of elective hysterectomy for 
sterilization in 1970 as compared with 1968 in review- 
ing 2,060 cases in our institution. It is apparent that the 
number of hysterectomies performed for sterilization 
has increased and will probably continue at least at pre- 
sent levels, particularly in view of increasing patient 
awareness of the complications and risks of the other 


0002-9378/80/060714—07$00.70/0 © 1980 The C. V. Mosby Co. 


yo 


Volume 136 
Number 6 


methods of contraception, sterilization, and indeed of 
pregnancy itself. As patients are involved more actively 
in planning their own medical caré, a simple request 
for sterilization by hysterectomy has become a more 
frequent indication for this operative procedure.! In 
addition, reports of failure rates of from 1:220 to 
1:400* * 4 for tubal ligation procedures, and the sub- 
sequent gynecologic problems which at times require 
further óperative intervention that are encountered in 
patients following tubal ligation," * have encouraged 
physicians to reassess the role of hysterectomy in 
sterilization services. 

The purpose of this report will be to examine only 
our experience with the technique of abdominal abor- 


tion-hysterectomy, based on 500 consecutive operative. 


cases performed at a very active clinical service. The 
senior author has already reported a similar series of 
vaginal hysterectomies at this same institution.? It is not 
our intent to advocate the selection of hysterectomy for 
abortion-sterilization, but rather to examine the safety 
of the procedure when it has alreadv been selected as 
the method of choice. : 


Patients and methods 


` Five hundred consecutive abdominal hysterectomies 


. were performed at Los Angeles County—University of 


Southern California Medical Center between February, 
1968, and July, 1974, for elective termination of preg- 
nancy and childbearing capacity. 

There were 348 Caucasian patients (69.696 of the 
total), of which 184 were Spanish-surname, 143 pa- 
tients were Negro (28.696), and nine patients were of 
other ethnic groups. Religious preferences included 
249 Catholic (49.8% of total), 202 Protestant (40.4%), 
three Jewish, and eight of other denominations (includ- 
ing one Jehovah's Witness), with 38 patients expressing 
no preference. There. were 262 married women 
(52.4%), 94 single (18.8%), 73 divorced, 65 separated, 
and six widowed. Ages ranged from 17 to 45 years, 
with a mean of 31.826 + 5.717 (mean + 1 S.D.) (see 
Table I). 


Fifty-five patients (11%) were less than 25 years of 


age, and 26 of these had significant medical, gyneco- 
logic, or psychiatric indications for the operation. Only 
two patients were less than 20 years of age; one, age 17, 
had two prior abortions, was severely mentally re- 
tarded, and had cerbral palsy; the other, age 18, had 
one living child; had sickle-cell disease, and had had a 
prior tubal ligation procedure which had failed. Three 
patients had no prior children: one was mentally re- 
tarded; one had rheumatic heart disease with mitral 
stenosis postcommissurotomy, postStarr Valve inser- 
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Table I. Distribution by age, religion, ethnic group, 


and marital status ` 


Age (yr): 
=20 2 0.4 
20-24 53 | 10.6 
25-29 114 22.8 
30-34 157 31.4 
35-39 128 25.6 
=40 46 9.2 
Religion: 
Catholic 240 49.8 
Protestant ` 202 40.4 
Jewish 3 0.6 
Other 8 1.6 
No preference . 38 7.6 
Ethnic group: 
Caucasian—total 348 69.6 
(Spanish surname) 184 36.8 
Negro 143 28.6 
Other 9 1.8 
Marital status: 
Married 262 52.4 
Single 94 18.8 
Divorced 73 14.6 
Separated 65. 13.0 
Widowed 6 L2: 


tion, and was a cardiac Class III; the final patient was 
psychotic and alcoholic. Seven of the nine patients with 


one living child, 11 out of 21 para 2 patients, and five 


out of 22 with three or more children, had similar indi- 
cations for surgery. Gravidity ranged from primi- 
gravids (11 patients or 2% of the total) up to gravida 20 


"(three patients or 0.6%), with most patients clustered 


between the third to the eighth pregnancy (see Fig. 1). 
Similarly, parity ranged from nullipara (15 patients or 
396 of the total) up to para 16 (one patient), with 9096 
para 2 or greater (see Fig. 2). 

There were 215 patients (4396) who had had at least 
one prior spontaneous or induced abortion. It should 
be stressed that 66 patients (13.2%) had had a previous 
unsuccessful sterilization procedure. 

ALL candidates were carefully screened and exten- 


‘sively counseled both by the medical staff and by ancil- 


lary "patient-advocates," and a detailed informed con- 
sent was required from each prior to scheduling the 
operation. 

Estimated gestational age is reported in most in- 
stances as based on the number of weeks since the last 
normal menstrual period (LNMP). For those patients 
who were unable or unwilling to report the date of 
LNMP, or when this date was markedly at variance 
with the pelvic examination or operative findings, then 
a best estimate was made based on the weight and 


716 Stumpf, Ballard, end Lowensohn 


100 


NUMBER OF PATIENTS 
on 
e 


0.8; 





March 15, 1980 
Am. J. Obstet. Gynecol. 


20 
15 
a 
m 
m 
O 
m 
zZ 
pui 
00 4 
^Tt 
wand 
3 
32 a 
(8.4: 
5 
18 
(3.6: 
9 
20 


GRAVIDITY 


Fig. 1. Gravidity of the patients. 


Table II. Distribution by estimated gestational age | 


E.G.A. (wk) No. of patients 96 of total 
- x8 l 6 L2 
9-12 109 21.8 
13-16 - 206 41.2. 
17-20 . 159 31.8 
-2] “20 4.0 
Total 500 100.0 


length of the fetus at operation and on the clinical 


examination. With these criteria, estimated gestational : 
age ranged from 6 weeks (one patient) to 25 weeks (one © 


patient) with a mean + 1 S.D. of 15.194 + 3.269 weeks: 
23% were less tnan 12 weeks, 40% were between 13 
and 16 weeks, 32% were between 17 and 20 weeks, and 
4% were over 20 weeks (see Table II). 


There were 155 patients (3196 of the total) who had a 


relatively severe medical problem or social problem 
which contributed to the decision for this procedure. 
Fifty-two patients (10.496) carried some active psychi- 
atric diagnosis, 16 (3.296) had made some type of sui- 
cidal attempt or gesture, 11 (2.296) were diabetic, five 
were significantly mentally retarced, seven were heroin 
addicts, six had had fetal death or failed midtrimester 
abortion attemots, four had been raped, four had ex- 
tragenital carcinoma (including two with recently diag- 
nosed breast cancer), and 31 (6.2%) had a variety of 
other significant medical problems (e.g., six with severe 


Table III. Medical or social problems 


Active psychiatric disorder 52 10.4 
Suicide attempt 16 die 
Diabetes mellitus 11 2.2 
Heroin addiction 7 1.4 
Fetal death or failed abortion 6 1.2 
Mentally retardec. 5 1.0 
Sexually assaulted 4 0.8 
Extragenital carcinoma 4 0.8 
Other (see text) 31 6.2 
Previous failed sterilization pro- 66 13.2 


cedure 


kidney disease, four with severe rheumatoid arthritis, 
two with documented rubella in the first trimester, etc.) 
(see Table III). 

All operations were performed by physicians in 
obstetric-gynecologic residency, under direct supervi- 
sion of the attending staff (usually C. A. B.). The tech- 
nique used was essentially that described by Richard- 
son," with closure of the vaginal cuff. Early in the 


series, a Penrose drain was utilized in some patients 


(total 30 patients) for drainage of the cuff, but this was 
then abandoned. General anesthesia under endotra- 
cheal intubation was used in all cases. All operations 
were total hysterectomies except in two patients who 
received a supracervical procedure, one because of a 
difficult dissection of the bladder in a patient who had 
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Fig. 2. Parity of the patients. 


had three prior cesarean sections and who also had 
multiple leiomyoma uteri, and the other in a patient 
where the total hysterectomy was abandoned due to 
excessive blood loss (1,800 cc). In 411 patients (82.2% 
of the total) this was the only operation performed; in 
37 (7.4%) an incidental appendectomy was also ac- 
complished; in 35 (7.096) an adnexectomy was done, 
usually for bleeding on the ovarian pedicle or for ovar- 
ian pathology; four (0.8%) had ovarian biopsy; six had 
a ventral herniorrhaphy; three had an ovarian cystec- 
tomy; one had uterosacral ligament plication; and one 
had concomitant repair of a rectovaginal fistula. The 
remaining four patients had some combination of these 
procedures. In no case was an initial hystertomy also 
performed (see Table IV). 

Routine preoperative evaluation included complete 
blood count, urinalysis, serologic test for syphilis, cervi- 
cal Papanicolaou smear, chest x-ray, and cervical cul- 
ture for gonorrhea. All patients with an abnormal Pap 
smear had a colposcopic examination to rule out evi- 
dence of invasive carcinoma prior to operation. Any 
other abnormalities revealed by the routine screening 
were fully evaluated and treated if indicated, including 
those in 11 patients who required transfusion before 
operation. Of these 11, six had medical problems that 
made early operation desirable; all had hematocrits less 
than 30%, except two who were actively bleeding from 
placenta previa. Postoperative care was managed by the 


Table IV. Surgical procedures ——— 


Hysterectomy only 411 82.2 
With appendectomy l 37 7.4 
With adnexectomy 35 7.0 
With ovarian biopsy 4 0.8 
With ventral herniorrhaphy 4 > 0.8 
With ovarian cystectomy 3 0.6 
With uterosacral ligament plica- l 0.2 
tion 
With repair of R-V fistula l 0.2 
With some combination of 4 0.8 
above -— aae 
Total 500 - 100.0 


resident physicians in consultation with the attending 
staff. Prophylactic antibiotics were used at the discre- 
tion of the residents under no definite protocol, 


Results 


There was no operative death encountered in this 
studv. 

The length of Hospitalization following operation is 
often mentioned as some general indication of the 
amount of postoperative morbidity. In this study, the 
mean length of stay postoperatively was 5.386 + 1.910 
days, with a range of from 2 days (one patient) up to 23 
days (one patient). A total of 425 patients (85.0% of 
total) were discharged within 6 days after surgery and 
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Table V. Sources of zebrile morbidity, if diagnosed 


Source % of total — 

Urinary tract infection alone 133 26.0 

Cuff infection alone 15 3.0 

` Abdominal wound infection’ 8 1.6 
alone 

Pneumonitis i n" 3 0.4 

Other or multiple A3 3.0 

Total 172. 34.4 


96% within 8 days. Only four patients were in hospital 
longer than 2 weeks. | 
Febrile morbidity, as measured by the highest post- 
operative temperature. recorded to be 100.4 F or 
above at any time, was found in 5976 of patients, but 
only 161 patients (32.2% of total) had two separate re- 


cordings greater than or equal to 100.4? F. Table V. 


illustrates the sources of febrile morbidity as identified 
by the resident physician. By far the most common 
complication was urinary tract infection, identified in 
132 patients (60% of those febrile). Documentation by 
appropriate culture was not always obtained, however, 
nor was a source of infection always identified on the 
chart in every febrile patient (see Table V). 
Antibiotics, either prophylactic or therapeutic, were 


utilized in 277 patients (55.4% of total). However, since ` 


this choice was left to the individual resident on the 
service at that particular time, no conclusions can be 
drawn from these data as to the efficacy of treatment in 
this regard. Of the 277 patients who received antibiotic 
therapy, 236 (84.5%) received only one type of antibio- 
tic; the remaining 41 received some type of combined 
regimen. Ampicillin was the most common single agent 
used, having been given to 49.2% of those receiving 
only one drug. The most popular combination regimen 
was to administer a penicillin-like drug with an amino- 
glycoside, accounting for 51.2% of the 41 patients 
treated with more than one antibiotic. l 
Blood loss during operation, as estimated ‘by the 


anesthesiologist, ranged from 15 cc (one patient) to: 


1,800 cc (two patients), with a mean of 386.2 + 226.35 
cc (S.D.). There were 473 who (94.6% of total) were 
estimated to have lost 750 cc or less and 84% lost less 


than 500 cc. Furthermore, only 34 patients (6.8%) re- 


quired any transfusion; of these, 11 had transfusion 


preoperatively, and all but four patients received 2 ` 


units or less. As a further measure of blood loss, the 
change in hematocrit between pre- and postoperative 
values was examined. In 71 patients (14.296 of total) 
these data were not available from the patient's chart 


because only a single hematocrit was recorded. Of the ' 


remaining 429 patients, 48 (11.2% of these) had no 
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change in hematocrit and 227 more (52.9%) had a 
change of less than +3 points (the largest drop being 
11 points, recorded in four patients) and 11 patients 
gained more than 3 points (the greatest increase being 
a gain of 14 points, recorded in one patient). To sum- 
marize this point. in the 429 patients for whom pre- 
and postoperative hematocrits were recorded, one 
third (i.e., 143 patients) experienced a significant drop 
in hematocrit of greater than 3 points and 28 patients a 
drop of more than 6 points; the mear: change in he- 


. matocrit for those 429 patients in whom it could be 


determined was —2.1538 + 8.2653 (1 S.D). 

There were 318 patients (63.6% of the total) who 
suffered no complication associated with the. proce- 
dure. By far the most common complication was febrile 
morbidity, as elucidated above. Only 16 patients en- 


‘countered other morbidity, including four accidental 


cystotomies, two pulmonary emboli (one documented, 
one suspected), end one ureteral injury necessitating 
surgical repair. Statistical analysis failed to reveal any 
significant correiation of age, gravidity, parity, or 
weeks of gestaticn with febrile morbidity, blood loss, 
transfusion, or length of hospitalization. | 


Comment 


Since hysterectomy during pregnancy is a major op- 


` erative procedure associated with the risks and compli- 


cations noted above, it is necessary to examine how 
these figures compare with the other methods of sexual 


sterilization and abortion as well as with nonpregnant 


hysterectomy. Ledger and Child’ in 1973 reviewed 
12,026 hysterectomies performed in the United States 
and Canada, using data obtained from the Commission 
of Professional and Hospital Activities in 1970. In their 
study, the over-all transfusion rate was 16%, 48% of 
patients received some antibiotics, 34% of patients had 
febrile morbidity (at least one temperature reading 
over 101° F), and the average length of stay in hospital 


. was 10.3 days. In our group of patients the over-all 


transfusion rate was 6.8%, 55% of our patients received 
antibiotics, 32% of patients had two temperature read- 
ings over 100.4° F, and the average postoperative stay 


was 5.4 days. Although their patient population was 


different in several ways from our own (e.g., about 40% 
of their group were over 44 years old whereas only 6% 
of ours were over 40 and 18% of their patients were 
nonwhite or not coded whereas about 30% of ours 
were nonwhite), nevertheless, these data suggest that 
our experience is not remarkably different from that 
encountered in a large number of hysterectomies per- 
formed for a variety of indications. 

White, Wartel, and Wace“ in 1971 reported on 600 
nonpregnant hysterectomies, 300 of which were by the 
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abdominal route. In this latter group, the over-all 
transfusion rate was 33%, approximately 42% of pa- 
tients received antibiotics, and febrile morbidity 
(2100.4° F on 2 days) was encountered in 36% of pa- 
tients. Length of hospitalization was not reported. 
Three deaths were encountered in the abdominal hys- 
terectomy group—a mortality rate of 1.0%. Other re- 
ports have estimated mortality rates ranging from 
0.16% to 0.4%.'® !*"'8 No death was encountered in our 
500 cases. 

These data seem to indicate that hysterectomy in the 
first 20 weeks of pregnancy carries a morbidity rate 
which is at worst comparable to that of hysterectomy 
performed in the nonpregnant state. 

Since morbidity is not prohibitive, we may inquire 
what advantages hysterectomy for abortion-steriliza- 
tion may have over other more limited surgical proce- 
dures. Indeed, Steptoe and Imran“ in 1969, Amin and 
Neuwirth, and Whitson,Ballard, and Israel,!$ in 1973 
have reported favorably on the use of laparoscopic 


tubal fulguration at the time of vacuum aspiration 


curettage in first-trimester abortions. We have already 
alluded to the failure rates reported for tubal steriliza- 
tion techniques and, in fact, 1396 of the patients in this 
present series had had a tubal sterilization procedure 
which failed. Obviously, hysterectomy implies a virtu- 
ally absolute assurance of no further pregnancy, which 
for some patients may be an important concern. Fur- 
thermore, a number of reports have highlighted the 
incidence of gynecologic problems which develop in 
patients who have had tubal sterilization. Williams, 
Jones, and Merrill,® reported “significant pelvic disor- 
ders" in 2496 of patients following tubal ligation. Mul- 
doon* found that 4396 of patients required further gy- 
necologic treatment following tubal ligation, with 
18.7% requiring subsequent hysterectomy. Haynes and 
Wolfe? noted that 3696 of their patients underwent 
some type of gynecologic surgery in follow-up longer 
than 3 years after tubal ligation, and 13% required total 
hysterectomy. Lu and Chun?" reported menorrhagia in 
52% of patients following tubal ligation. Rubenstein, 
Lebherz, and Kleinkopf!? found 14% of patients com- 
plaining of menstrual abnormalities after tubal fulgu- 
ration; the fact that in over half of these patients their 
complaint antedated the tubal fulguration suggests that 
these individual patients might have been better served 
by a sterilization procedure which also simultaneously 
solved their bleeding problem. These authors found 
that 5.496 of their total group required subsequent sur- 
gery within the 3 year follow-up period. Neil and asso- 
ciation? matched patients following tubal ligation or 
fulguration with control subjects whose husbands had 
vasectomies and found a significant increase 
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(p < 0.001) in the incidence of menorrhagia and 
pelvic pain in the tubal sterilization group; approxi- 
mately 3% required subsequent hysterectomy within 28 
months. . 

These data suggest that some consideration should 
be given to the coexisting medical conditions which 
might make further gynecologic surgery likely to be 
required in the future when advising an individual pa- 
tient as to the appropriate method to be selected for 
sexual sterilization. While some authors have argued 
that anatomic changes produced by tubal ligation or 
fulguration may account for the increased incidence of 
gynecologic complaints noted above,’ 18 others have 
reasoned that factors which influence the selection by 
certain patients of the type of sterilization procedure 
may also select out a group of patients at a higher risk 
for developing later gynecologic problems,” or that un- 
derlying medical conditions which have contributed to 
the decision for sterilization may predispose such pa- 
tients to the development of such problems.® 

The incidence of associated significant pelvic pathol- 
ogy at the time of operation in our present series is 
approximately 28% and includes 82 patients with sig- 
nificant leiomyoma uteri and 12 patients with severe 
dysplasia or carcinoma in situ of the cervix. These pa- 
tients, then, are the minimum number who required 
gynecologic surgery beyond simple tubal sterilization, 
based on their present pathology alone. As mentioned 
above, 31% of the total group had medical or social 
problems which made a definitive procedure desirable. 
Finally, the socioeconomic status of the patient popula- 
tion served by our institution places them at increased 
risk for development of gynecologic problems in gen- 
eral, based on early childbearing, multiple partners, 
and failure to seek preventive medical care or follow- 
up. It has been suggested that these factors may rec- 
ommend hysterectomy as a preferable procedure for 
elective sterilization.” Perhaps an even more interest- 
ing observation is the fact that 66 patients (13.2% of 
total! had had a previous tubal procedure for steriliza- 
tion which had now failed, and seven patients (1.4%) 
had had a previous hystertomy for prior elective 
abor-ion. í 

It is clear that the choice of method for abortion- 
sterilization should be considered as carefully and 
closely by the patient and her physician as was the de- 
cision to request and perform the abortion-sterilization 
itself. In those situations where hysterectomy is felt to 
be the procedure of choice, it may be said from this 
series that this surgical approach is a safe and effective 
alternative to combined simultaneous or sequential 
procedures performed for termination of pregnancy 
and childbearing capacity. 


` 
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Contact hysteroscopy: Another method of endoscopic 
examination of the uterine cavity. 


J. BARBOT 
B. PARENT 
J. B. DUBUISSON 


Paris, France 


Recently there has been renewed interest in hysteroscopy which, since its discovery a century ago, 
has been in a state of uncertainty. Classical hysteroscopes all require t^e dilatation of the uterine 
cavity by the injection of a fluid under pressure. With contact hysteroscopy, the image is obtained by 
the application of the end of the apparatus against the uterine mucosa. This simplifies the 
equipment and opens up new possibilities. The results of more than 1,C00 contact hysteroscopies ~ 
done in the various circumstances of gynecology and the pathology of pregnancy are presented. 
The facility of this technique should contribute to the increased use of visual exploration of the 

- uterine cavity, the advantages of which have already been' shown. (AM. J. OBsTET. GYNECOL. 


136:721, 1980.) . 


THE PRINCIPLE of contact hysteroscopy consists of 
examining the uterine cavity through an optical system 
which gives a clear view only upon contact with the 
observed surface. The visual field is limited to the di- 
ameter of the apparatus and the exploration is car- 
ried out by examining contiguous areas. The loss of 
panoramic vision could temporarily disorient the new 
observer, but this is compensated for by numerous ad- 
vantages. 

A brief review of the evolution and of the present 
hysteroscopic material will permit one to better under- 
stand the reasons for which we have adopted a differ- 
ent endoscopic concept for the exploration of the uter- 
ine cavity. 


History 


The first hysteroscopes: The need for contact hys- 
teroscopy. In the middle of the nineteenth century? the 
endoscope was a simple hollow tube. The end of the 
endoscopic tube had to come into contact with the 
fragile mucosa of the uterine cavity and the resultant 
bleeding interfered with vision. It was not until 1907 
that David* sealed the distal extremity of the tube with 
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a piece of zlass. The contact thus forced out the blood 
and the vision became clear. 

Hysteroscopy with distention of the uterine cavity: 
Panoramic hysteroscopy. Blood once again soiled the 
glass of the optical system and turned the water cloudy. 
In addition, the high pressure necessary to separate the 
uterine walls could lead to a dissemination of germs 
and endometrial cells. 

The present hysteroscopic material has evolved trom 
various solutions which have been adopted to resolve 
these difficulties. Massive vascular passage of CO; is 
prevented by the use of a perfected insufflation ap- 
paratus.® !? The risk of metastatic dissemination oz en- 
dometrial cells is difficult to prove. | 

The abundant bleeding which hinders vision necessi- 
tates frequent cleaning of the.apparatus. Modern pan- 
oramic hysteroscopy furnishes some beautiful images 
of the uterine cavity, but requires relatively complex 
and cumbersome materiel, as well as well-trained 
operator in order to avoid risk and reduce manipula- 
tion time. 

Return to contact hysteroscopy. For these reasons, 
hysteroscopy has not been as widespread as it deserves. 

A simple apparatus, functioning without any disten- 
sion of the cavity and not hindered by the presence of 
blood, has therefore a place in modern hysteroscopy. 
Only visualization through contact permits the attain- 


- ing of thése goals. 


In 1955 Marleschki' presented an apparatus in 
which the end of the instrument is placed directly upon 
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Table I. Indications for contact hysteroscopy: 
1,080 examinations 


No. 
Examinations for gynecologic problems: 
Metrorrhagia |. 825 
Synechiae 78 
IUD-related problems :. 69 
Unsatisfactory hysterography » 58 
Infertility investigations 60 
Other indications | "M. 
Total 810 
Examinations for pregnancy-related problems: 
Surveillance of soontaneous abortion 200 
Suspicion of retention after induced 
abortion 20 . 
Suspicion of ectopic pregnancy 10 
Postpartum hemorrhage 5 
Hydatidiform mole 3: 
Amnioscopy | Hd. 
Total 270 





the uterine mucosa. In 1973 the contact endoscope, 
which was perfected by Vulmiére, was adapted by us 
for exploration of the uterine cavity. 


Description of the apparatus 

The contact hvsteroscope (Hysteroser*) is composed 
of an optical glzss stem, surrounded by metal, which 
allows the transport of both incident and reflected 


light. The stem serves simultaneously as a light guide - 
and a magnifying optical system. The ambient light of 


the examining room, collected and concentrated ina 
special sleeve, is sufficient for visualization. The excel- 
lent quality of the image is due both to the fact that the 
apparatus can separate images which are as close to- 
gether as 20 u and to the fact that the distal extremity 
acts as an immersion lens. The intrauterine milieu 
plays no part in the vision; thus there is no disturbance 
from either blood or-mucus. The guide is either 6 or 8 
mm in diameter. The adaptation for taking either still 
or moving pictures is easy. l 


Examination technique 

In the physician’s office the examination is simple 
and rapid and the space required is greatly reduced, 
due to the absence of any accessory or connection, 
be it for électricity, gas, or light. Cervical forceps, a 
speculum, and a rubber probe are all that is necessary. 

The introduction of the apparatus without anesthe- 
sia is nearly always possible wich the 6 mm model. In 


*The instrument was designed by Institut d'Optique de 


Paris; is manufactured by M.T.O, Company, II, rue ampére | 


B. P. 6, 91802 massy cedex, Paris, France; and is distributed in 
the United States by Advanced Biomedical Instruments, 4 
Plympton St., Woburn, Massachusetts 01801. 
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case of difficulty a paracervical block is useful. General 
anesthesia is reserved for those cases in which one 
wishes to associate laparoscopy or surgery. In this latter 
case, one utilizes the 8 mm model. 

The absence of panoramic vision necessitates the 
moving about of the apparatus successively upon the 


two walls, the two ecges, and the fundus of the cavity in 


order to explore it totally. This mode of field-by-field 
sweeping does not raise ary difficulties. Its methodical 
performance excludes the possibility of missing focal 
lesions. The particular aspect of the endometrium al- 
lows one to recognize the phase of the menstrual cycle. 
The tubal orifices are generally well visualized. 

_ The interpretation of a normal or pathologic aspect - 
of the mucosa requires the acquisition Of a certain 
amount of experience. 


Evaluation of 4 years of clinical utilization 


_ We have performed, up to the present time, more 
than 1,000 contact hysteroscopies. Three quarters of 
them were carried out for gynecologic problems and 
one fourth for pregnancy-related problems. The ages 
of the women varied from 17 to 81 years. Fifty-five 
percent of the examinations were performed on.an 
ambulatory basis without general anesthesia. __ 

Precision of the method. In a study of the first 282 
cases followed by surgical treatment, the hysteroscopic 
diagnosis was confirmed by the pathologic examination 
in 8495 of the cases. 

Complications and failures. The only observed 
complications were two uterine perforations which oc- 
curred under general anesthesia: in this situation the 
pain due to an excess oi pressure was suppressed. 

The ónly cause of failure is the impossibility of pass- 
ing through the cervical canal. In a first series of 287 
ambulatory examinations this situation arose in 2% of 
the cases. Since we use a paracervical block in case of 
difficulty, this problem no longer arises. 


Indications and practical applications 


Indications for contact hysteroscopy are numerous 
(see Table I and Figs. 1 to 8). The apparatus is made 
mainly for diagnosis. It must be understood that the 
available models do not permit one to perform a biopsy 


or to remove a lesion under direct vision. However, 


these operations are nct blind, but oriented by previous 
vision. After location tne procedure is easier and more 
accurate, and its resu:t can be controlled at any mo- 
ment. À working channel is being studied for future 
models. 

Etiological diagnosis of ducendi Abundant 
bleeding very often contraindicates the usual methods 
of exploration, particularly hysterosalpingography. 
Contact hysteroscopy during an episode of metror- 
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fibroid. 





Fig. 3. Contact embryoscopy: embryo hand aged 8 weeks. Fig. 4. Placental retentions after 6-week delay. 





Fig. 7. IUD (Dalkon Shield) with thread ascended. Fig. 8. Copper-bearing IUD. 


The instrument was designed by Institut d'Optique de Paris; is manufactured by M.T.O. Company, Paris, France; 
and is distributed in the United States by Advanced Biomedical Instruments, Woburn, Massachusetts. 
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Table II. Contact hysteroscopies (N = 370) during an episode of metrorrhagia: 


abnormalities found 


No. of cases 
Menstrual Menopausal Postmenopausal 
Abnormalities age: 57% age: 12% age: 31% 

Submucosal fibroid 44 5 11 
Endometrial hyperplasia 42 7 10 
Endometrial polyp 34 14 28 
Normal cavity 30 8 15 
Placental polyp 29 0 0 
Decidua (ectopic pregnancy) 3 0 0 
Endometrial atrophy 3 l 12 
Adenomyosis 3 2 0 
Endocervical carcinoma 2 0 4 
Endometrial carcinoma l 2 18 
Other abnormalities _ 22. 3 17 

Total 13 42 115 





rhagia thus occupies a special place. Very often, it 
permits an immediate diagnosis, thus gaining precious 
time. (See Table II for a resumé of the discovered 
lesions.) 

Submucosal fibroids, endometrial polyps, and en- 
dometrial hyperplasia. These constitute the three le- 
sions which are most often found during the menstrual 
age. The hysterographic shadows are often imprecise 
or misleading, as is proved by pathologic verification. 
Contact hysteroscopy easily permits distinction. be- 
tween these three lesions, thus avoiding the wrong 
treatment, such as hysterectomy for a polyp. 

Genital cancer. Endometrial carcinoma is very char- 
acteristic in contact hysteroscopy. One can discover the 
tumor, locate it, and evaluate its extension. We end our 
exploration by taking a biopsy. Fhus one often obtains 
a pathologic confirmation right after the first examina- 
tion. In addition, one avoids hysterography and 
exploratory curettage, which are sources of dissemina- 
tion of neoplastic cells.” Out of 810 hysteroscopies 
which were performed for various non-pregnancy- 
related reasons, the diagnosis of endometrial carci- 
noma was made in 33 cases, in 30 of which there was 
pathologic confirmation. In the other three cases the 
lesion consisted of an atypical hyperplasia. Contact en- 
doscopy has permitted us to locate certain cervical can- 
cers which were otherwise inaccessible to the eye, e.g., 
endocervical carcinomas or cervical cancers impossible 
to see due to atresia of the vagina or a malformation. 

In six cases of endocervical cancer abnormal bleed- 
ing was the only disorder that prompted the patients to 
consult the physician. The cervix looked normal by 
speculum examination. The diagnosis was made first 
by contact hysteroscopy, which acts as an endocervical 
colposcope. It was next confirmed by "Pap" smears. 

Synechiae. Contact hysteroscopy permits not only 


the diagnosis but also the easy cure of synechiae. With 
the apparatus one applies a sufficient pressure on the 
fibrous bridge to rupture it and observe the retraction 
of the two ends upon the walls. The simultaneous view 
enables one to control the pressure and to apply it at 
the right place, avoiding any risk of perforation. One 
terminates the intervention by placing a membranous 
IUD in the cavity in order to prevent any recontact. We 
have thus treated 70 cases of synechiae, some of which 
had existed for more than 5 years. In eight cases uter- 
ine adhesions suspected upon hysterography were not 
confirmed and the uterine cavity was found normal. 
Rarely (four cases out of 70), simple pressure is not 
sufficient and the utilization of a sharp instrument is 
indicated. However, visual control renders the opera- 
tive radiologic control useless and especially eliminates 
the need for an abdominal or abdomino-vaginal ap- 
proach. In two cases of thick marginal adhesions, the 
cure was monitored by laparoscopy. 

IUD-related problems. When the thread of an IUD 
is no longer visible to the physician, he asks himself 
several questions. Is the IUD still in place? Has it been 
expelled? Has it migrated into the peritoneal cavity? If 
contact hysteroscopy is immediately performed, in the 
majority of cases, the patient can be reassured that the 
IUD is still in place but the thread has ascended into 
the cavity. In several cases, after previous medical at- 
tempts at removal, we have found either the IUD itself 
or its debris implanted in the uterine wall. Visual con- 
trol has facilitated its removal. After precise location of 
the IUD, it can be easily grasped by a correctly oriented 
forceps substituted for the hysteroscope. Finally, the 
uterine cavity is sometimes empty. In these cases, an 
x-ray film permits one to find out if the IUD has been 
expelled or has migrated into the abdominal cavity. 

Pregnancy and post-pregnancy-related problems. 
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Contact hysteroscopy is useful in several circumstances 
because of the possibilities it offers of seeing the mem- 
branes, the placenta, and the decidua in the uterine 
cavity and differentiating them from each other. 

Surveillance of the evolution of spontaneous abortions. 
The therapeutic attitude concerning first-trimester 
spontaneous abortions remains poorly defined. In 
order to reduce the number of useless curettages, we 
have performed weekly hysteroscopic surveillance of 
146 noncuretted abortions until the uterine cavity is 
empty. This has shown us that half of the cavities are 
spontaneously emptied at the end of 2 weeks, 80% at 
the end of 1 month, and 95% at the end of 6 weeks (see 
Table III). This surveillance, which we now do only 
once, at the end of 6 weeks, has permitted us to avoid 
curettage in 95% of the cases. The only women who are 
curetted are those possessing an extensive placental re- 
tention after 6 weeks’ delay. 

Suspicion of ectopic pregnancy. In case of suspicion of 
an ectopic pregnancy, hysteroscopy becomes feasible 
after eliminating the possibility of a viable embryo. The 
discovery of placenta rules out the diagnosis. On the 
other hand, when the cavity contains only decidua the 
diagnosis of ectopic pregnancy is confirmed. 

Persistent bleeding after delivery or abortion. Contact hys- 
teroscopy is very easy in these cases, due to the cervical 
opening, permitting one to immediately discover if a 
placental fragment remains fixed in the uterus, an 
evacuation thus being indespensable. Otherwise one 
can confidently apply medical treatment, thus avoiding 
useless, more traumatic, and cumbersome manual ex- 
ploration or suction curettage of the uterus. 

Hydatidiform mole abortion. During the removal of the 
mole, which has been rendered delicate due to the 
fragility of the muscle, hysteroscopy facilitates the op- 
eration and guarantees a complete evacuation. In 
postabortion surveillance contact hysteroscopy is use- 
fully added to the usual means. 

Amnioscopy. In high-risk pregnancy examination of 
the amniotic fluid with contact hysteroscopy is possible 
when the Saling apparatus is still too large. Its intro- 
duction under visual control is less traumatic and the 
vision is better due to the absence of unwanted 
reflections upon the membranes. 

Other applications of contact hysteroscopy. In 60 
cases of unexplained infertility in which uterine factors 
could be involved, contact hysteroscopy was combined 
with exploratory laparoscopy. Abnormalities were 
found in 36% of the cases (see Table IV). 

The view of the orifices of the zones of adenomyosis 
permits the diagnosis of this frequently found disor- 
der. Contact hysteroscopy has allowed us not only to 
detect uterine malformations but to cure septate uteri 
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Table III. Evolution of the uterine contents after 
noncuretted spontaneous abortions 





Empty uterine 
cavities (%) 





Study of 146 cases with weekly 
hysteroscopic control: 


After 1 wk 22 
After 2 wk 53 
After 3 wk 72 
After 4 wk 80 
After 5 wk 92 
After 6 wk 95 





Table IV. Abnormalities found in 60 infertility 


investigations 
5 


Endometrial polyps 8 13 


Submucosal fibroids 6 10 
Uterine septa 4 7 
Endometrial hyperplasia 2 3 
Synechiae _2 E. t 
Total 22 36 





uniquely via a transcervical approach with hysteros- 
copic visual control and laparoscopic surveillance. 

Finally, contact endoscopy permits one to have a view 
of the vagina and the cervix each time that conditions 
do not allow the use of a speculum, such as vaginoscopy 
in a young child, examination of a virgin or an elderly 
woman with a vaginal atresia, etc. 


Contact hysteroscopy and hysterography 


The simple act of performing contact hysteroscopy is 
less uncomfortable than a radiologic examination and, 
in fact, is of greater precision, diminishes the infectious 
and metastatic risks, and does not include any irradia- 
tion. The practice of performing hysteroscopies has 
permitted numerous comparisons between these two 
methods of exploration. Agreement is found in 50 to 
70% of the cases. In 139 cases having had both hys- 
terographic and contact hysteroscopic examination, 
followed by surgery, we have compared the preopera- 
tive diagnosis of each method to the pathologic results. 
The following are the results: for hysterography, 50% 
pathologically confirmed diagnosis; for contact hys- 
teroscopy, 86% pathologically confirmed diagnosis. 
When hysterography is performed first and presents 
an uncharacteristic intrauterine image, hysteroscopy 
often permits identification of the lesion, thus avoiding 
exploratory curettage. 

Of course, hysteroscopy cannot explore the tubes and 
in cases of infertility hysterosalpingography is necessary. 
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Contact hysteroscopy and curettage 


The most frequently performed operation in the 
world, curettage" is not an inconsequential act. In ad- 
dition, it is often a useless or ineffective act." * 

Prior performance of contact hysteroscopy permits 


the elimination of useless curettages and allows one to. 


choose the most suitable treatment. In those cases 
where curettage is necessary, the hysteroscope gives the 
curette the precision which it lacks -by removing its 
blind character: it suffices to alternate the introduction 
of each instrument into the uterine cavity. 


Contraindications of contact hysteroscopy 


There are only two: pregnancy and cervicouterine 
infection. 


Prospects for the future: Early discovery of 
embryonic malformations 


In early pregnancy the ovum occupies only a small 
part of the uterine cavity, the amniotic fluid is perfectly 
clear, and there are transparent windows in the amni- 
otic sac.? Contact hysteroscopy, when applied directly 
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to these windows, allows a clear and detailed view of the 
embryo.? The experimental technique was done only 
on patients who were to have legal abortions. However, 
a certain interval between these two procedures has 
shown that the continuation of pregnancy is possible. 
The examination would be especially indicated for the 
early detection of anomalies of the face and members. 


Conclusion 


Contact hysteroscopy is a compromise. The advan- 
tages of a simple, harmless, reliable apparatus out- 
weigh the disadvantages of the lack of a panoramic 
view. Once the necessary experience has been ac- 
quired, the simplicity and speed of the method make it 
indispensable. 

More than a thousand contact hysteroscopies have 
permitted us to observe most of the lesions of the uter- 
ine cavitv and to better understand gynecologic pathol- 
ogy. The rate of 84% correct diagnosis proves the value 
of this method, which is possible without general anes- 
thesia and which has few contraindications and almost 
no complications. 
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Pelvic ‘‘lipolymph nodes’’: A consideration in the 
differential diagnosis of pelvic masses 


JAVIER F. MAGRINA, M.D. 
RICHARD E. SYMMONDS, M.D. 
DAVID C. DAHLIN, M.D. 
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Twelve patients with pelvic “lipolymph nodes” were seen at the Mayo Clinic during a period of 26 
years. Most of the patients were perimenopausal or postmenopausal, and all but one were obese. 
The average size of the nodes was 6.6 cm, with the range being 2 to 14 cm. The most frequently 
involved nodes were the external iliac and obturator groups. Excretory urography and pelvic 
ultrasound scan (high-resolution scanner) were helpful in determining the extraperitoneal location 
and the solid nature of the tumors. Lymphangiography performed in one case was helpful in 
confirming the nodal origin of the pelvic tumor. Exploratory laparotomy was required to determine 
the exact nature of the lesion in all patients. The treatment consisted of simple removal of the 
involved nodes. No recurrences have been observed. (AM. J. OBSTET. GYNECOL. 136:727, 1980.) 


IN 1957, Flor and associates! described three patients 
with an unusual clinical condition consisting of massive 
fat replacement of pelvic lymph nodes, for which the 
term "lipolymph nodes" was proposed. There have 
been no reports under that specific nomenclature since 
their original paper. Because this condition should be 
considered in the differential diagnosis of a pelvic 
mass, we attempted to better define its clinical charac- 
teristics. We reviewed the clinical experience with pel- 
vic lipolymph nodes at the Mayo Clinic during the past 
26 vears. 


Material and methods 


The tissue registry cards from 6,077 abdominopelvic 
lymph nodes examined at the Mayo Clinic from July 1, 
1957, to July 30, 1977, were reviewed. Review revealed 
nine patients with pelvic lipolymph nodes and one with 
mesenteric lipolymph nodes. The latter patient was the 
only male subject in the series, and because he had no 
involvement of pelvic lymph nodes he was excluded 
from the present review. Eight of the nine female pa- 
tients underwent operation at our institution. The one 
exception had examination and follow-up at our clinic, 
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and the operative report, roentgenograms, and his- 
tologic slides were carefully reviewed. To complete the 
review, we included the three cases previously re- 
ported,’ for a total of 12 patients with pelvic lipolymph 
nodes encountered during the 26 years of the study. 
The records of these patients were reviewed in order to 
evaluate the clinical and histopathologic features of this 
condition and the subsequent course of the patients. 


Results 


The ages of the 12 patients ranged from 47 to 67 
years (median 55.4 years). There were 11 multiparous 
patients and one nulliparous patient. 

Based on previously established criteria for obesity? 
(more than 9 kg over ideal weight), all but one of the 
patients were obese at the time of diagnosis and opera- 
tion. The only patient who was not obese at the time of 
operation had been so previously and was still over- 
weight. The percentage of weight excess according to 
the Metropolitan Life Insurance Company tables? 
ranged from 15% to 117% (median 47.1%). 

Nine patients were postmenopausal (from 3 to 12 
years), two menstruated regularly, and one had peri- 
menopausal bleeding. 

Associated diseases included thyroid disorders (non- 
toxic, adenomatous goiter, and Hashimoto's disease) in 
seven (58%) patients, cholelithiasis in four, hyperten- 
sion in three, and diabetes in two. 

Only one of the patients had pelvic symptoms that 
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Fig. 1. 4: Gross lipolymph nodes from patient with bilateral pelvic masses. B: Uterus, tubes, ovaries, 
and lipolymph nodes removed from pelvis of another patient. (B: From Flor, F. S., Pratt, J. H., and 
Dahlin, D. C.: Lipolymph nodes: a report of three cases, AM. J. OBSTET. GYNECOL. 73:1120, 1957, 
published by The C. V. Mosby Company.) 


Table I. Frequency of pelvic lipolymph node 


involvement by location 






No. of patients 


Right pelvic side 





Node location Left pelvic side 


Common iliac 3 2 
External iliac L1 9 
Internal iliac 3 2 
Obturator 7 5 


could be related to the enlargement of the pelvic lymph 
nodes. She had vague pelvic pain, and palpation of the 
enlarged pelvic lymph nodes seemed to reproduce the 
pelvic discomfort. 

A definite pelvic sidewall mass was detected by pelvic 
examination in five patients, a poorly defined pelvic 
mass in four, and “fullness” of the pelvic sidewalls in 
three. In the latter seven patients, pelvic examination 


with anesthesia was required to confirm the presence of 


the mass. 

The typical finding on pelvic examination consisted 
of a soft, rubbery, rather fixed and ill-defined unilat- 
eral or bilateral pelvic mass, usually occupying the ex- 
ternal iliac-obturator fossa on the pelvic sidewalls. The 
pelvic findings are most suggestive of metastatic malig- 
nancy or lymphoma involving the pelvic lymph nodes, 
but they may raise the question of fixed adnexal 
disease. 

The shortest interval between a negative result on 






pelvic examination and palpation of pelvic lipolymph 
nodes was | year and 10 months. After the detection of 
the lipolymph node-—pelvic mass, two patients were ob- 
served over a short period by means of repeated pelvic 
examinations. In one of these patients who originally 
had a left pelvic mass, a symmetric right pelvic mass 
developed within a period of 8 weeks. Abdominal 
exploration demonstrated bilateral pelvic lipolymph 
nodes. The other patient, who presented with bilateral, 
poorly defined pelvic masses, was followed up for a 
period of 7 months. After this interval, the pelvic masses 
were more easily defined, being somewhat larger and 
tender on palpation: operation confirmed the presence 
of lipolymph nodes. 

Eight patients underwent exploratory laparotomy 
because of palpable pelvic masses of unknown, but 
perhaps ominous, cause. Four patients underwent ab- 
dominal operation because of a diagnosis of genital 
malignancy (two cervical carcinomas and two endome- 
trial adenocarcinomas), three of whom had palpable 
masses on the pelvic sidewalls. 

At operation, large, bulging masses were noted in the 
retroperitoneum on the pelvic sidewalls. The diagnosis 
usually was made by simple visualization after the peri- 
toneum was opened. Microscopically, pelvic lipolymph 
nodes typically resembled lipomas. They were usually 
large, round, sometimes lobular, well-circumscribed, 
yellowish, fatty, slippery nodes that were easily re- 
moved by blunt dissection from the pelvic sidewalls 
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Fig. 2. 4: Periphery of lipolymph node showing thin cortex of lymph nodal tissue overlying a central 
mass of adipose tissue. (Hematoxylin and eosin. Original magnification x64.) B: High-power mag- 
nification of periphery of lipolymph node. (Hematoxylin and eosin. Original magnification X 160.) 


(Fig. 1). On surgical section, their appearance was simi- 
lar to that of lipomas, with minimal or no grossly visible 
lymphatic tissue. Microscopic examination revealed 
adipose tissue surrounded by a thin cortex of lymph 
node tissue; this finding distinguished the lesion from 
ordinary lipoma (Fig. 2). 

Lymph nodes of both sides of the pelvis were in- 
volved with about the same frequency (Table I); those 
most frequently involved were the external iliac and 
obturator groups. Eight patients had multiple and 
bilateral nodes involved, and four had unilateral 
lipolymph nodes (three with multiple nodes and one 
with a single node). 

The average size of the pelvic lipolymph nodes was 
6.6 cm, the sizes ranging from 2 to 14 cm. We have 
established 2 cm as the minimal dimension for the 
diagnosis of lipolymph nodes; nodes of smaller size are 
considered to be "fat-replaced nodes" and are not usu- 
ally clinically identifiable. 

In three patients, excretory urograms were obtained 
before operation; all three patients had medial dis- 
placement of the ureters in their pelvic course, and two 
had lateral compression of the bladder, signs sugges- 
tive of extraperitoneal tumor (Fig. 3, A). 

A preoperative pelvic ultrasound scan showed no 
abnormality in one patient who had unilateral pelvic 
lipolymph nodes; an excretory urogram demonstrated 
medial displacement of the right ureter (Fig. 3, B). In 
another patient, pelvic ultrasound scan showed bilat- 


eral solid pelvic masses (Fig. 4). Of the two ultrasoun: 
examinations, the negative scan was done on a scanne 
that provided low resolution, while the positive sca: 
was done more recently with a high-resolution scanner. 

A lymphangiogram of a patient who subsequently 
underwent operation and who had left pelvic lipo- 
lymph nodes showed marked enlargement of the left 
pelvic lymph nodes with large filling defects (Fig. 5). 
This finding was compatible with involvement of 
lymph nodes by lymphoma or metastatic malignancy. 

Follow-up of these patients ranged from 2 months to 
18 years. None of the patients has had local recurrence 
of the lipolymph nodes. In one patient, left pelvic 
lipolymph nodes developed 16 years after surgical ex- 
cision of right pelvic lipolymph nodes. 

In four patients, a mild-to-moderate degree of leg 
edema developed after operation that included exci- 
sion of the lipolymph nodes. However, two of these 
patents had undergone Wertheim hysterectomy and 
bilateral complete pelvic node dissection, and one of 
these two had received preoperative pelvic irradiation. 
In the remaining two patients, unilateral ileofemoral 
thrombophlebitis seemed to have been the precipitat- 
ing factor for the leg lymphedema, which developed 4 
months and 15 years after the original operation. 

One patient underwent total abdominal hysterec- 
tomv, bilateral salpingo-oophorectomy, and excision of 
bilateral pelvic lipolymph nodes; 3 months later, at 
cholecystectomy, a left pelvic lymphocyst was found 
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Fig. 3. Excretory urograms. A: Bilateral pelvic lipolymph nodes. Medial deviation of both ureters and 
vertical elongation of bladder from lateral extrinsic compression. B: Right pelvic lipolymph nodes. 
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Fig. 4. Transverse ultrasound scan in patient with bilateral 
pelvic lipolymph nodes, demonstrating bilateral solid pelvic 
masses bulging through bladder walls. 


DB 


and drained. Four months thereafter, a 5 cm lym- 
phocyst could be detected on the right pelvic sidewall; 
the cyst has remained unchanged. Suction drainage of 
the dissected area had not been provided at the initial 
operation. 


Comment 


Pelvic lipolymph nodes are an uncommon entity. We 
have not found any report in the world literature for 
the past 20 years under that specific nomenclature, nor 
has this entity been included in the differential diagnosis 
of extraperitoneal or pelvic extragenital tumors.* * 





Fig. 5. Lymphangiogram in patient with left pelvic lipolymph 
nodes, showing marked enlargement and large filling defects 
in lymph nodes. 


In our experience, pelvic lipolymph nodes have been 
found in obese postmenopausal or perimenopausal 
women. Obesity probably is a factor in the pathogenesis 
of this condition. ! 

Whether thyroid disease contributes to the patho- 
genesis of this condition or is purely coincidental is not 
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possible to determine. Other conditions such as diabe- 
tes mellitus, hypertension, and cholelithiasis probably 
are related to the obesity of the patients. 

Excretory urography may reveal medial displace- 
ment of one or both ureters or impingement on the 
lateral bladder walls or both displacement and im- 
pingement. Pelvic nodes involved by malignancy may 
produce similar changes on the excretory urogram.’ 
High-resolution ultrasound scanning of the pelvis may 
be a useful diagnostic aid, helping to delineate the lo- 
cation of the mass and to establish its solid nature. 
Computerized tomography has been more useful than 
ultrasound in delineating lumbosacral or pelvic lipo- 
mas* and perhaps also would be helpful to delineate 
pelvic lipolymph nodes. Lymphangiography may re- 
veal enlargement of the pelvic nodes, thus establishing 
the location of the pelvic mass. However, the roent- 
genographic findings are those of lymph node re- 
placement and do not establish the cause of the lymph 
node enlargement. 

The only accurate way to establish the nature of the 
pelvic masses is by exploratory laparotomy and his- 
tologic diagnosis. 

Pelvic lipolymph nodes are a clinical condition dis- 
tinct from pelvic lipomatosis. The latter, thus desig- 
nated by Fogg and Smyth? after Engels’! original de- 
scription, is characterized by large amounts of normal 
or chronically inflamed adipose tissue filling out the 
pelvic cavity and surrounding the bladder and some- 
times the rectum as a thick fat pad. In these patients, 
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the bladder may be essentially an intra-abdominal 
organ because of marked elevation from its normal 
positon by the surrounding fat. This can be demon- 
strated by excretory urography or cystography, which 
contributes to the diagnosis of this condition. Since the 
original description, there have been other reports of 
pelvic lipomatosis.!' ^? 

In addition, pelvic lipolymph nodes have to be dif- 
ferentiated from presacral'* and retroperitoneal lipo- 
mas; 60% of such lipomas are malignant." Lymphatic 
tissue is not identifiable in either of these tumors. 

In one of our patients, who did not have pelvic suc- 
tion drainage after operation, bilateral pelvic lym- 
phocysts subsequently developed 3 and 6 months after 
operation. The placement of a pelvic suction catheter 
in the cavity produced by excision of the pelvic lymph 
nodes may prevent this problem.!* 

In summary, pelvic lipolymph nodes should be con- 
sidered in the differential diagnosis of a pelvic mass in 
perimenopausal or postmenopausal obese patients, 
particularly those in whom the mass is laterally located, 
somewhat fixed, and suggestive of an extraperitoneal 
location. The patients are usually asymptomatic. Excre- 
tory urography and high-resolution pelvic ultrasound 
scan may assist in confirming the extraperitoneal loca- 
tion and the solid nature of the tumors. Lymphangiog- 
raphy may help in determining their nodal origin. 
Generally, a laparotomy is required to determine the 
exact nature of the lesion. The treatment consists of 
simple removal of the involved nodes. 
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Radiolabeling of mammalian spermatozoa and their 
use to monitor sperm transport in females 
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Radiolabeling of mammalian spermatozoa with '?'l, Ga, '''In, and *?"Tc was investigated. 
Spermatozoa were labeled with *?"Tc for in vivo studies because of a high labeling yield (70 to 
90%) combined with the lack of impairment of sperm motility. Ovariectomized sheep were brought 
into estrus by sequential administration of progesterone and estradiol cyprionate. Sheep were 
necropsied up to 6 hours after insemination with *?"Tc-labeled ram sperm and their reproductive 
tracts were resected and examined with a rectilinear scanner. Radioactivity was clearly observed in 
the fallopian tubes, with larger amounts in the vaginas, cervices, and uteri. In contrast, when 
99mTc-spermatozoa were replaced with ?**"TcO,", much less radioactivity remained in the 
reproductive tract at resection and this was evenly distributed. Some label left the 
?9mTc-spermatozoa in vivo, but radioactivity remained on the cells long enough to consider 
attempting to monitor sperm transport in vivo in a suitable species. (AM. J. OBSTET. GYNECOL. 136:732, 


1980.) 


THE PRESENTLY available techniques for studying the 
patency of the female reproductive tract have impor- 
tant limitations. Surgical recovery of spermatozoa after 
insemination or coitus! is a possible, but not usually 
desirable procedure; observation of cervical mucus for 
motile spermatozoa? does not give information about 
uterine and oviductual transport, and hysterosalpin- 
gography provides anatomical, rather than physiologic, 
information. 

An alternative approach would be to radiolabel 
spermatozoa with a suitable y-emitting nuclide to allow 
their movement in the female reproductive tract to be 
monitored in vivo with a nuclear medicine Anger cam- 
era. Previous work? has involved tagging spermatozoa 
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with radioiodinated antibody, but the label was slowly 
lost in the female reproductive tract. The use of ?*P to 
label spermatozoa in vivo in the male has also been 
reported,* but it would not be possible to detect this 
beta-emitting radionuclide externally following place- 
ment of labeled spermatozoa in the female. 

We have applied to spermatozoa several methods 
which have been recently developed for radiolabeling 
other types of cells. ê A major concern was that the 
method chosen for in vivo studies should not impair 
the motility of spermatozoa, since poor sperm motility 
is usually correlated with infertility. 


Materials and methods 


Collection and radiolabeling of spermatozoa. Fresh 
ejaculates were collected from rams by electroejacula- 
tion, from boars by the hand-grasp method, and from 
bulls by the artificial vagina technique. For appropriate 
experiments, bovine ejaculates were split such that half 
was extended with egg yolk-sodium citrate extender 
(American Breeders Service, DeForest, Wisconsin). 
After transport to the laboratory in a prewarmed 
thermos container, sperm concentration (hemocytom- 
eter method) and raw motility (microscopic method) 
estimates were made. Raw or extended ejaculates were 
centrifuged (600 x g, 15 minutes, 20* C), washed three 
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Fig. 1. 4, Percent binding of technetium-99m to raw, bovine ejaculate spermatozoa. Note maximum 
percent binding at 16 uM SnCl;. B, Sperm concentration dependence of technetium-99m binding to 


bovine spermatozoa. 


times with modified Krebs-Ringer bicarbonate buffer, 
pH 7.2 (120 mM NaCl, 5 mM KCI, 10 mM KH,PO,, 5 
mM MgSO,, and 10 mM tris-HCl),’ with 0.5% fructose, 
and resuspended in this buffer at the desired concen- 
tration (see below). 

S]UTcO, (t% =6 hours; Ey = 140 keV, 90%) was 
eluted with saline from a generator consisting of "Mo 
absorbed on an alumina column and was mixed with 
spermatozoa at room temperature. The sperm sus- 
pensions were mixed gently and incubated for 5 min- 
utes at room temperature before the addition of stan- 
nous chloride to promote labeling. Samples were then 
mixed again and incubated for an additional 5 minutes 
at room temperature. Finally, sperm motility was de- 
termined microscopically, the suspensions were cen- 
trifuged, and the pellets were washed with buffer. 

Spermatozoa were labeled with '"In-oxine (Diag- 
nostic Isotopes Inc., Bloomfield, New Jersey) or with 
*’Ga-oxine by incubating for 30 minutes at room tem- 
perature with occasional shaking. *'Ga-oxine was pre- 
pared by the addition of 50 ug of oxine to *Ga-citrate 
(New England Nuclear, North Bellerica, Massachu- 
setts), followed by extraction with methylene chloride 
at pH 5.5 and subsequent removal of this solvent with a 
stream of N; gas. Iodination was performed with "I 
(E. R. Squibb & Sons, Inc., Princeton, New Jersey) with 
the lactoperoxidase* (Sigma Chemical Co., St. Louis, 
Missouri) and chloramine- T? methods. The radioactiv- 
ity of samples and washes was determined with a 
Capintec (Capintec Inc., Montvale, New Jersey; model 
CRC-4M) dose calibrator. 


Cervical mucus migration by labeled and unlabeled 
spermatozoa was studied in vitro in capillary tubes as 
previously described." In order to assess the loss of 
label from spermatozoa during migration in vitro, an- 
other migration apparatus was constructed of one-half 
inch Plexiglass with milled troughs measuring approx- 
imately 2 mm in depth and width and 15 mm in length. 
Each trough terminated in a milled-round reservoir 
approximately 6 mm in diameter and in depth. 
Troughs were filled with estrous bovine cervical mucus, 
reservoirs were filled with washed labeled spermatozoa, 
and the entire apparatus was placed with wet cotton 
under a tent of “Parafilm” (American Can Co., Green- 
wich, Connecticut). After incubation for 1 hour, sper- 
matozoa in 2 wl of mucus were removed at preselected 
sites along the troughs, motility was checked mi- 
croscopically, hemocytometer counts were made, and 
specific activity was determined. Simultaneous specific 
activity measurements of the stock solution of radio- 
labeled spermatozoa in buffer were made. Experi- 
ments with this new apparatus resulted in migration 
data similar to those obtained with the capillary tube 
apparatus. 

Electrophoretic examination of the supernatant fluid 
from incubations of ®™Tc-labeled spermatozoa was 
performed on cellulose acetate membranes with barbi- 
tal buffer, pH 8.6, for 30 minutes at 150 volts; 
"™TcO, migrates approximately 3 cm under these 
conditions. 

In vivo studies. Anestrous female Targhee sheep 
were ovariectomized by a midventral approach. Be- 
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Fig. 2. 4, Image of excised ovine reproductive tract 6 hours 
after artificial insemination with labeled spermatozoa. Note 
that the cervical and vaginal areas of this tract were partially 
shielded with lead during scanning; see text. B, Image of ex- 
cised ovine reproductive tract 6 hours after treatment with 
label alone. Note even distribution of label throughout the 
tract. C, Hysterosalpingogram of human female subject. 
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Table I. Sperm migration through cervical mucus 


in vitro after radiolabeling with technetium-99m 






Distance migrated 
in 30 min (mm) 








Trial 


Treatment 


9m TCO; with SnCl,* |t 24 
2 18 
3 25 
9m TcO; without SnCl, l 23 
2 20 
: 22 
Control: 2] 


————— Ó—— ————— M  H— ———— 


*Four milliliters of Extended bovine semen (4 ml) (10? 
spermatozoa/ml) were washed three times with buffer and re- 
suspended to the original volume. Labeling was performed 
with 1.53 mCi *"" TcO,* followed by 16 uM SnCl; (where ap- 
propriate); 48.8% binding versus 13% without SnCl;. Sperm 
suspension (150 ul) was added to each reservoir of the migra- 
tion apparatus. 

t Motility (microscopic observation) did not change before 
or after the labeling or before or after the migration period. 
Treatment effects were not significantly different (P > 0.05; 
Mann-Whitney test). 


tControl = extended semen, without washing, ""TcO,' , or 
SnCL. 


ginning 5 to 6 days following the operation, ewes were 
artificially induced into estrus with the following hor- 
monal injection scheme: days 1, 2, and 3, progesterone, 
10 mg/day intramuscularly; day 5 estradiol cyprionate, 
100 wg intramuscularly. Estrus was verified on day 7 
with a vasectomized ram. 

Five estrous ewes were artificially inseminated with 
radiolabeled spermatozoa in buffer (1 to 2 ml; approx- 
imately 10? spermatozoa/ml) or with ""TcO,' alone (5 
to 10 mCi) in buffer (four ewes; controls) into the 
posterior cervix and/or anterior vagina. Animals were 
necropsied 4 to 6 hours following insemination, the 
reproductive tracts were excised, and blood samples 
were collected. The oviducts were carefully dissected 
free from their close association in the mesosalpinx 
with the uterine horns in order that they could easily be 
anatomically distinguished in rectilinear scans. Cervical 
regions of the tracts were partially shielded with lead 
during scanning due to the high concentration of label 
in this area. Rectilinear scans of the excised reproduc- 
tive tracts were done within | hour of necropsy with a 
Picker Nuclear (White Plains, New Jersey) Magnascan- 
ner 500 equipped with a 3-inch-focus, medium-reso- 
lution, low-energy collimator. 


Results and comments 
Labeling procedures. 


lodine-131. The lactoperoxidase method of iodina- 
tion (with '??I) has been previously used to label exter- 
nally facing proteins on the sperm cell plasma mem- 
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brane.'' However, labeling yields were not reported. In 
several experiments, where the concentrations of bo- 
vine spermatozoa, lactoperoxidase, and hydrogen per- 
oxide were varied, we were unable to attach more than 
15% of the total ?'I to the spermatozoa. Our optimum 
conditions were: 0.1 mg of lactoperoxidase, 1 umol of 
H;O;, and 2 x 10* sperm/ml incubated in a total of 200 
pl for 2 hours. 

When the chloramine-T method was used (exposure 
to 0.3 mg/ml of chloramine-T for 1 minute), over 95% 
labeling efficiency was achieved, but sperm motility was 
completely impaired. 

Oxine complexes of In-111 and Ga-67. With !!!In, 80% 
labeling of bovine spermatozoa was achieved with 10° 
spermatozoa/ml, 40% with 10* spermatozoa/ml, and 
15% with 10*/ml. However, sperm motility was inhib- 
ited by 20%, 90%, and 100% respectively. Very similar 
data were obtained with “Ga. 

These results indicate that oxine is somewhat del- 
eterious to sperm motility, but that high concentrations 
of spermatozoa can be labeled with this technique. 

Technetium-99m. Initial experiments with from 0.1 to 
10 mCi of "*""TcO,^, 1.6 to 1,600 uM SnCl, and 10° to 
10* spermatozoa/ml indicated the best conditions for 
preparing """Tc-spermatozoa (see Fig. 1). Freshly col- 
lected ejaculated spermatozoa from bulls, rams, and 
boars all were optimally labeled (70 to 90% binding) 
with 16 uM SnCl, and 1 to 10 mCi *"Tco,7/10? sper- 
matozoa. Lower yields (approximately 50% binding) 
were obtained with egg yolk-sodium citrate extended 
bovine spermatozoa, after washing the spermatozoa 
free of extender. There was no significant difference in 
the ability of labeled and unlabeled spermatozoa to mi- 
grate through cervical mucus in vitro (Table I). 

In vivo studies with *?"Tc-spermatozoa. A represen- 
tative scan (one of six) of a sheep reproductive tract 
excised 6 hours after insemination with **"Tc-labeled 
ram spermatozoa is shown in Fig. 2, 4. Radioactivity 
was clearly observed in the fallopian tubes, with larger 
amounts in the vaginas, cervices, and uteri of all six 
ewes. These areas were partially shielded with lead dur- 
ing scanning to allow the fallopian tubes to be imaged 
more clearly. 

In contrast, in three out of four cases when mma TCO 
alone was introduced into the reproductive tracts of 
estrous ewes, a different image was obtained (Fig. 2, B). 
A much smaller amount of radioactivity remained in 
the tract at necropsy, and an even distribution was ap- 
parent. In the remaining ewe, some *""Tc was localized 
in the fallopian tubes. The reason for this atypical re- 
sult is not known. A hysterosalpingogram of a human 
female is shown in Fig. 9, C. This technique clearly 
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99m TcO4 (mCi) (&,9) 











WASHES 


Fig. 3. Loss of label with each wash. 


Table II. Time course of appearance of radioactivity 
in the thyroid and head of ewes 














Ewe treated with 
9""TcO; alone (8 mCi) 


Ewe inseminated with 


labeled sperm (6 mCi) 





Time* 
(min) 











Total (cts) 






10 268,358 609,967 —$ 91,280 
20 521,960 1,018,485 — 91,458 
30 790,940 1,399,704 — 89,538 
40 931,939 1,163,741 — 88,757 
50 1,107,108 1,813,390 — 89,878 
60 1,113,116 1,827,984 — 84,574 





* Time after insemination with labeled sperm or with label 
alone. 


t Total counts (cts) in head. 
iBackground approximately 24,000 cts/10 min. 
§No uptake detectable in thyroid. 


illustrates anatomy but does not indicate physiology, 
whereas the radioscans described in the present studies 
are indicative of sperm transport physiology. 

In order to monitor the loss of *""TcO,- from the 
reproductive tract, the appearance of radioactivity in 
the head and neck of one of the control ewes was fol- 
lowed with an Anger camera (Table II). The thyroid 
accumulated radioactivity rather slowly and presum- 
ably as a reflection of the rate of diffusion of label from 
the reproductive tract to the blood, as well as the up- 
take and release of *""Tc by the thyroid. 

A smaller amount of radioactivity was observed in 
the head and neck of an ewe inseminated with 9??"Tc- 
spermatozoa, but the thyroid was not visualized in this 


|. 
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animal, indicating that radioactivity leaving the sper- 
matozoa was not in the form of *™TcO,°. 

Two other experiments were done to determine the 
extent to which bovine *™Tc-spermatozoa lose label. 
First, labeled spermatozoa were subjected to repeated 
buffer washes. As is shown in Fig. 3, independently of 
the time between changes of buffer, approximately 4% 
of the label was lost with each wash. Electrophoretic 
examination of the supernatant fluid from one of the 
washes confirmed that the released "Tc was not in the 
form *™TcO, (data not presented). 

Second, the specific radioactivity of """Tc-sperma- 
tozoa was determined after they had been allowed to 
migrate in vitro for 1 hour through cervical mucus. 
Half of the *""Tc was lost from the spermatozoa which 
had migrated 2 cm (from 5 to 2.5 mCi/10? spermato- 
zoa—average of two measurements). 

The results of these studies indicate that "Tc is su- 
perior to the other radionuclides tested in its lack of 
impairment of sperm motility, coupled to a high label- 
ing yield. Another advantage of "Tc for in vivo stud- 
ies is the low radiation dose associated with its use." 

It would be desirable to find conditions for labeling 
spermatozoa which result in a more stable product. 
However, mammalian spermatozoa undergo the pro- 
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cess of capacitation while in the female reproductive 
tract, during which time the spermatozoa acquire the 
final ability to penetrate ova. Capacitation may involve 
changes to the sperm plasma membrane or to sperm 
cell surface coatings. Therefore, loss of label from 
spermatozoa in vivo may be unavoidable with the use of 
any agent which is membrane bound, or bound to 
membrane surface coatings. 

Our results are sufficiently encouraging for us to 
consider using this technique to monitor sperm migra- 
tion and transport in vivo in a suitable species, ideally, 
one whose anatomy would allow the close approxima- 
tion of the Anger camera to the reproductive tract and 
the insemination of a small volume of concentrated, 
labeled-spermatozoa directly into the uterus. This 
technique should be well suited to the study of infertil- 
ity problems in the human female subject. 


One author (S. J. G.) wished to thank the Wellcome 
Trust for a travel grant. The authors thank Dr. L. R. 
French for his generous gift of the sheep used in this 
study and American Breeders Service for providing 
the bovine semen. Dr. S. Shapiro provided the hys- 
terosalpingogram shown in this paper. 
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Distinguishing lymph node metastases from benign 
glandular inclusions in low-grade ovarian carcinoma 


R. L. EHRMANN, M.D. 
J. M. FEDERSCHNEIDER, M.D. 
K. C; KNAPP, M.D. 


Brookline, Massachusetts 


In order to properly stage patients with ovarian carcinoma, we are routinely removing and 
microscopically examining sample aortic lymph nodes in these patients, since aortic lymph node 
metastases may affect long-term survival. Inasmuch as benign glandular inclusions can be found in 
pelvic and aortic lymph nodes, we have run into difficulty distinguishing such inclusions from 
genuine metastases in cases of low-grade or borderline serous ovarian carcinomas. Atypical 
epithelium in these tumors may closely resemble the lining of benign glandular lymph node 
inclusions. Moreover, like metastases benign glandular inclusions may grow in the peripheral 
sinusoid, show epithelial papillae and psammoma bodies, and may even proliferate as small sheets 
of cells. Just how crucial it is to recognize aortic lymph node metastases in these low-grade tumors 
will be clarified when the prognostic importance of aortic node metastases becomes understood. 


(AM. J. OBSTET. GYNECOL. 136:737, 1980.) 


EARLY Stage I undifferentiated and embryonal ovar- 
ian carcinomas have been shown to be associated with a 
poor prognosis when microscopic aortic lymph node 
metastases are present.' In order to more accurately 
stage ovarian carcinoma, we are examining aortic 
lymph nodes in all patients to determine whether the 
nodes contain metastases and to see whether the metas- 
tases correlate with histologic type and grade of the 
primary ovarian tumor. During the course of this in- 
vestigation, four cases of low-grade or borderline ovar- 
ian carcinoma were found associated with glandular 
structures in aortic lymph nodes. Benign glandular in- 
clusions within pelvic and aortic lymph nodes are a 
well-known entity.? However, in three of the four cases, 
the ovarian tumors were so well differentiated that 
there was great difficulty in deciding whether the epi- 
thelial structures within aortic nodes were metastases 
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or benign glandular inclusions. Aortic metastases indi- 
cate Stage III carcinoma, which requires chemotherapy 
and/or whole abdominal irradiation with its inherent 
risks. Determining whether aortic metastases are pres- 
ent or not may be crucial to the life of the patient. The 
purpose of this paper is to deal with identification of 
metastases in aortic lymph nodes and to then comment 
on their implications. 


Clinical data and pathology 


The essential clinical data are given in Table I. In 
Case 2, the uterus was adherent to the peritoneum 
posteriorly, and it was necessary to do a modified radi- 
cal hysterectomy to release the ureters and free up the 
uterus. At laparoscopy prior to surgery in Case 3, a 
biopsy of the right ovarian mass was interpreted as a 
papillary fibroma. In Case 4, the supracervical hyster- 
ectomy and bilateral salpingo-oophorectomy were per- 
formed at an outside hospital. The patient was then 
referred to our hospital where a staging laparotomy 
was performed together with multiple biopsies of 
tumor implants. In all of the cases, removed pelvic and 
aortic lymph nodes appeared grossly normal. Using re- 
cently published criteria,’ the ovarian tumors in Cases 1 
and 2 would probably be reclassified as borderline 
malignancy. In any event, the important point is that all 
the tumors were low grade. 
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Table I. Clinical data, diagnoses, and treatment 












Case No., 
age, parity 


Presenting 
complaint 








l Enlarging pelvic 
34 mass 

53. P3 

2 Heavy bleeding, 
37, Gl large pelvic 


ee 


PO, ABI mass 
3 Bilateral hard 
25 adnexal 
GO, PO masses found 
on physical 
examination 
4 Pelvic pain 
29 ovarian tumors and wide- 
G3, P3 
Pathology 


Gross features of the ovarian tumors are presented 
in Table II. All of the cysts contained serous fluid. Mi- 
croscopic features were as follows: 

Case 1. Both ovarian tumors showed complicated 
papillary fronds lined by a single layer of cuboidal or 
columnar epithelium, with focal tufting to three cells 
deep and abundant intraluminal exfoliation of clus- 
tered and single tumor cells. The tumor nuclei were 
pleomorphic and granular, with frequent prominent 
nucleoli, and rare mitoses (Fig. 1). Minimal capsular 
invasion was noted in the right ovarian cyst. In the 
periphery of the aortic lymph node there were approx- 
imately eight slightly dilated glandular spaces lined by 
benign-appearing low columnar tubal-type epithelium 
with ciliated and nonciliated cells (Fig. 2). The ovarian 
tumors were diagnosed as grade 1 papillary serous cys- 
tadenocarcinoma. The glandular structures in the aor- 
tic lymph node were considered to be benign glandular 
inclusions. Similar glandular structures were noted on 
the right tube. 

Case 2. The ovarian tumors were composed of 
various-sized cysts with papillary epithelium focally ex- 
foliating cells and cell clusters. The lining epithelium 
varied from flat or cuboidal in the crevices between 
papillae to columnar with cells piled to five deep at the 
tips of the papillae, Cilia were mostly confined to the 
crevices, where the epithelium looked more benign. 
Cells surrounding the papillae had nuclei that were 
larger, as well as more granular and pleomorphic than 
those in the crevices (Fig. 3). Mitoses were infrequent. 


Findings at 
operation 


Bilateral papillary cystic 
Ovarian tumors 


Bilateral multicystic ovarian 
tumors with external papil- 
lary growth and extension 
to right broad ligament 

Bilateral nodular cystic 
ovarian tumors with ex- 
ternal excrescenses and 
peritoneal seedings, includ- 
ing diaphragm 


Bilateral papillary cystic 


spread peritoneal implants 
including omentum 
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Operation 


TAH and BSO; removal of an 
aortic lymph node; removal 
of Meckel diverticulum. 


Modified radical hysterectomy 
with BSO; removal of repre- 
sentative pelvic and aortic 
lymph nodes 

Laparoscopy subsequently fol- 
lowed by TAH and BSO; ex- 
cision of involved perito- 
neum; removal of four aortic 
lymph nodes 


Supracervical hysterectomy and 
BSO, followed later by stag- 
ing laparotomy, partial 
omentectomy, multiple biop- 
sies of implants, and removal 
of representative pelvic and 
aortic lymph nodes 


Within the fibrous stroma of the tumor were many 
small cysts, some lined by slightly pleomorphic low co- 
lumnar cells, others lined by benign-appearing ciliated 
tubal-type epithelium. Psammoma bodies were fre- 
quent. The ovarian tumors were diagnosed as well- 
differentiated papillary serous cystadenocarcinoma, 
grade 1. The endometrium showed hyperplasia. 

Much to everyone's surprise, 19 of 44 pelvic and 4 of 
4 aortic lymph nodes were found to contain glandular 
structures, interpreted as metastases. These structures 
were very numerous in the aortic lymph nodes, as illus- 
trated in a low-power view (Fig. 4). They consisted of 
small cystically dilated irregular glands, most frequent 
at the node periphery, but none identified within the 
peripheral sinusoid. Similar to Case 1, the epithelium 
lining these glands was simple cuboidal to low colum- 
nar, and focally ciliated. There was slight variation in 
nuclear size, with central micronucleolus and no 
mitoses. The glandular epithelium in the nodes closely 
resembled the more benign-appearing components of 
the ovarian tumors, namely the crevices between papil- 
lae and the small cysts within fibrous stroma. A supra- 
clavicular nodal biopsy was found to be normal. 

Case 3. Both ovaries were surrounded and almost 
replaced by broad dense fibrous papillae containing 
small gland spaces. The papillae were covered in most 
places by a single layer of tubal-type cuboidal to low 
columnar epithelium with varying focal stratification 
up to ten cells deep. The epithelial nuclei showed 
minor atypia, i.e., prominent micronucleoli with a sur- 
rounding narrow clear zone and slight nuclear pleo- 
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Tumor diagnosis 
and clinical stage 


Original aortic 
lymph node diagnosis 


Subsequent 
treatment 


Papillary serous Benign glandular None 
cystadenoca, inclusions 
grade 1, 
stage Ib 

Papillary serous Metastases X-ray treatment 
cystadenoca, of pelvis; 
grade 1, chlorambucil 
stage III 

Papillary serous Metastases None; follow-up 
cystadenofi- laparoscopy 
broma of after three 
borderline months 
malignancy, 
Stage III 

Papillary serous Metastases Intraperitoneal 
cystadenoma P-32 radioiso- 
of borderline tope 
malignancy, 
Stage III 





morphism. Mitoses were rare. In many small foci there 
were surface micropapillae from which cell clusters ex- 
foliated. The micropapillae contained large numbers 
of psammoma bodies (Fig. 5). It was the overall massive 
replacement of the ovaries by tumor together with the 
slight nuclear pleomorphism and minimal cell exfolia- 
tion that led to a diagnosis of papillary serous 
adenofibroma of borderline malignancy. The biopsied 
small peritoneal lesion closely resembled the ovarian 
primary. The peritoneal lesion showed connective tis- 
sue with psammoma bodies and a few micropapillae 
with exfoliating cell clusters. One of four aortic lymph 
nodes showed in its periphery small ciliated glands and 
epithelial papillae undergoing degeneration and re- 
placement by psammoma bodies (Fig. 6). These epi- 
thelial changes closely resembled that of the ovarian 
tumor. In one focus, epithelial papillae and cell clusters 
were seen within the peripheral sinusoid (Fig. 7). This 
will be commented upon shortly. The aortic node le- 
sion was diagnosed as metastatic papillary serous 
adenofibroma of borderline malignancy. 

Case 4. The ovarian tumors showed cysts and surface 
growth with connective tissue papillae covered by low 
columnar epithelium one to six cells deep. Single cells 
and clusters exfoliated from the papillae (Fig. 8). 
Abundant cilia were noted in some areas, and there 
were occasional psammoma bodies. The tumor cell 
nuclei showed a fine, even granularity and slight 
pleomorphism. Cytoplasm was scant and mitoses were 
rare. Because of the marked cellular differentiation 
and exfoliation, and absence of capsular invasion, we 
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diagnosed the tumor as papillary serous cystadenoma 
of borderline malignancy. Papillary tumor was growing 
on the serosal surface of the uterus and superficially 
invading the underlying myometrium. A tumor im- 
plant was also present in a uterosacral ligament biopsy. 
The peritoneal metastases varied from papillary tumor 
with psammoma bodies to small benign-appearing 
glands lined by tubal-type cuboidal epithelium. The in- 
volved aortic lymph nodes contained irregular, variably 
dilated glandular spaces, mostly in the node periphery, 
but none identified in the peripheral sinusoid. These 
glands were lined by tubal-type ciliated cuboidal to co- 
lumnar cells, with occasional focal stratification up to 
three cells deep. The nuclei were generally bland, with 
a prominent central micronucleolus. Mitoses were rare. 
There were several papillary glands with psammoma 
bodies (Fig. 9). The cell nuclei in the papillary epithe- 
lium were somewhat disoriented and granular. In ad- 
dition to the glandular structures, the lymph node tis- 
sue near one of the papillary glands contained isolated 
rosettes and sheets of epithelial cells, and a psammoma 
body (Fig. 10). These loose structures intermingling 
with the lymphocytes strongly suggested metastatic 
tumor and will be commented upon shortly. 


Comment 


The structures within aortic lymph nodes of the pa- 
tients just described should be reconsidered in the light 
of what is already known about glandular inclusions 
within lymph nodes in general.? These structures have 
been recognized since 1897 and have been variously 
interpreted. as lymphatic transport of endometrial 
glands from the uterus, fragments constricted off 
lymph vessels as a result of chronic inflammation or 
carcinoma, Wolffian remnants, Müllerian metaplasia of 
coelomic epithelium, and mesothelial inclusions from 
the overlying peritoneum.* According to the latter 
theory, glandular inclusions in lymph nodes illustrate 
the multicentricity of peritoneal proliferations which 
can occur with serous ovarian tumors, and which can 
be misinterpreted as metastases.” Decidual changes in 
lymph nodes have also been interpreted as metastatic 
cancer. To date, the exact origin of these structures 
remains unknown. The glandular inclusions are found 
exclusively in females.” They are often cystically dilated 
and are usually lined by simple benign-appearing 
cuboidal epithelium that is often ciliated. However, the 
lining epithelium may be simple columnar or pseu- 
dostratified columnar. Occasionally, the epithelium 
forms papillary infoldings into the gland lumens. Cy- 
toplasmic or intraluminal secretion may be present, 
and periglandular calcifications resembling psammoma 
bodies may occur, some of which distort the glandular 
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Fig. 1. Case 1. Left ovary with grade 1 papillary serous cystadenocarcinoma. (Hematoxylin and eosin. 


x 319.) 


Table II. Gross features of ovarian tumors 






Maximum tumor Tumor 


diameter (cm) weight (gm) 






Case No. 


General appearance 









External 


papillary growth 


Internal 


papillary growth 






l 15 (left) 1,425 (left) Unilocular cyst Yes No 
7 (right) 
2 20 (left) Multicystic mass Yes Yes 
12 (right) 
3 10 (left) 87 (left) Hard, white No Yes 
9 (right) 84 (right) nodular mass 
with inter- 
spersed small 
cysts 
+ 8 (left) Multicystic mass Yes Yes (left and 
10 (right) (left), unilocu- (left only) right) 


lar cyst (right) 


shape. Mitoses are extremely rare. In most cases, the 
glands are peripherally located within the fibrous cap- 
sule or cortical portion of the lymph nodes. Karp and 
Czernobilsky* found seven cases in their series of 50 
autospy cases, or an incidence of 14%, that showed 
glandular inclusions within lymph nodes (pelvic or 
aortic). None of the seven cases had malignant tumors. 
None of the glandular structures observed by Karp and 
Czernobilsky were found within the peripheral sinu- 
soid, in contrast to Taussig’ and Javert? who often 
found such structures, which they believed to be en- 
dometriosis, within the peripheral sinusoid. In their 
studies of pelvic lymph nodes, Taussig’ and Wertheim? 
have observed an increased incidence of these glandu- 
lar structures in patients with squamous cell carcinoma 


of the cervix. There is no satisfactory explanation for 
this, although Huhn" felt that growth of the carcinoma 
was accompanied bv a nonspecific factor which favored 
development of the glandular inclusions. One wonders 
if an increased incidence also occurs in ovarian carci- 
noma. Of all the manv authors, Schnurr and associ- 
ates!! are the only ones who warn that a false diagnosis 
of metastatic adenocarcinoma in aortic lymph nodes 
can occur if the pathologist is unaware of benign glan- 
dular inclusions. 

Having briefly reviewed the concept of glandular in- 
clusions, we can now re-evaluate these structures in the 
four patients already presented. 

In Case 1, the aortic lymph node inclusions were 
benign appearing (Fig. 2), in contrast to the malignant 
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Fig. 3. Case 2. Right ovary with grade 1 papillary serous cystadenocarcinoma. (Hematoxylin and 


eosin. X 319.) 


features of the ovarian carcinoma (Fig. 1). We there- 
fore feel confident that the aortic node structures were 
not metastases. 

On our review of the outside slides on Case 2, the 
gland inclusions within aortic nodes (Fig. 5) appeared 
relatively benign, as did the crypt epithelium and small 
gland spaces within the ovarian tumor. In this case, the 
lymph node structures could be either benign inclu- 


sions or metastatic carcinoma. Since the glandular 
structures were so numerous in the aortic lymph nodes 
without any destruction of nodal architecture, and 
since no papillae were found in any of the lymph 
nodes, in constrast with the ovarian tumor where papil- 
lae were numerous, we concluded that the nodal inclu- 
sions in Case 2 were benign, rather than metastatic 
carcinoma originally diagnosed. 
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Fig. 4. Case 2. Aortic lymph node with glandular inclusions interpreted as metastases. (Hematoxylin 


and eosin. X 19.) 





Fig. 5. Case 3. Right ovary with papillary serous adenofibroma of borderline malignancy, showing 
surface micropapillae and psammoma bodies. (Hematoxylin and eosin. x 319.) 


In Case 3, we originally thought that epithelial papil- 
lae and psammoma bodies within the aortic node in- 
clusions (Fig. 6) indicated metastases, since these fea- 
tures were characteristic of the ovarian tumor (Fig. 5). 
Karp and Czernobilsky* however, described these same 
features within lymph node inclusions in autopsied 
cases without carcinoma. One might then argue that epi- 
thelial papillae in Case 3 within the peripheral sinusoid 
(Fig. 7) indicated malignancy, because Karp and Czer- 


nobilskv had never seen such structures within nodal 
lymphatics of their benign cases. However, other au- 
thors, as already mentioned, described these structures 
routinely in peripheral sinusoids.” ë We finally con- 
cluded that the aortic node inclusions were benign, and 
not metastatic tumor. 

Case 4 is the most controversial of all since there 
were widespread definite pelvic and omental metas- 
tases as well as invasion of the uterus, making the pos- 
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Fig. 6. Case 3. Aortic lymph node showing gland with papilla and psammoma body, interpreted as 
metastatic tumor. (Hematoxylin and eosin. x 319.) 
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Fig. 7. Case 3. Same lymph node showing epithelial inclusions within the peripheral sinusoid. (He- 


matoxylin and eosin. x319.) 


sibility of aortic lymph node metastasis in this case quite 
plausible. Highly suggestive were papillary glands and 
psammoma bodies within aortic nodes (Fig. 9) that his- 
tologically resembled the peritoneal and uterine metas- 
tases in this patient. Karp and Czernobilsky,? however, 
showed that papillae and psammoma-like calcifications 
can occur in benign inclusions. Even more suggestive 
of metastasis were the loose rosettes and sheets of cells 
lying among the lymphocytes (Fig. 10). Huhn," how- 


ever, described similar, yet benign structures in lymph 
nodes from patients with cervical squamous cell carci- 
noma. Despite these diagnostic pitfalls, the papillary 
appearance in the aortic node glandular inclusions was 
so striking that we sustained the diagnosis of metastatic 
tumor. 

It must be evident to the reader that the diagnosis of 
Iymph node metastases is so difficult in the absence of 
clearcut malignant features, it becomes almost an arbi- 
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Fig. 8. Case 4. Left ovary with papillary serous cystadenoma of borderline malignancy. (Hematoxylin 


and eosin. X 319.) 





Fig. 9. Case 4. Aortic lymph node with papillary glandular structure interpreted as metastatic from 
the ovarian primary. Note psammoma bodies and cilia. (Hematoxylin and eosin. X319.) 


trary decision. But is the problem real? Do borderline 
ovarian tumors ever metastasize to aortic lymph nodes? 
According to Bergman,” they do. In a postmortem 
analysis of 86 primary ovarian serous Carcinomas, six 
cases were Classified as “proliferating serous papillary 
cystadenoma without stromal invasion (possibly malig- 
nant).” Among these six cases, there were a total of 24 
lymph nodes with metastatic adenocarcinoma, accord- 


ing to Bergman. These included pelvic, aortic, medias- 
tinal, supraclavicular, axillary, and inguinal lymph 
nodes. With the subject of our own paper in mind, we 
must question Bergman's identification of lymph node 
metastases in borderline ovarian tumors. It is quite 
possible that he was observing benign glandular 
inclusions. 

Patients with borderline or low-grade ovarian carci- 
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Fig. 10. Case 4. Same aortic lymph node with epithelial rosettes, sheets, and a psammoma body. 


(Hematoxylin and eosin x 319.) 


nomas live for many years, even with pelvic spread, ?^!* 
and most recurrences are intra-abdominal. As reported 
by Aure and colleagues,” after 20 years there was a 
76% survival rate of 74 patients with borderline serous 
tumors compared with only an 18% 20 year survival 
rate of 283 patients with invasive serous carcinoma. On 
the other hand, between 15% and 25% of patients with 
borderline malignant tumors will eventually die from a 
recurrence,” and patients with initial pelvic spread 
from their borderline tumor have a shorter survival 
than those patients without such spread." !* 16 Al- 
though aortic lymph nodes were not examined in these 
reported studies, the presence or absence of aortic 
node metastases in cases of borderline tumors may 
significantly influence the prognosis. Aortic node 
metastases might remain dormant for a long time be- 
fore they disseminate, but there is evidence that late 
distant metastases do occur in borderline serous carci- 
noma. Munnell and associates"? cite the case of a pa- 
tient operated upon in 1935, who 20 years later died 
with pulmonary metastases that microscopically looked 
like borderline serous carcinoma. It is possible that 
most deaths from low-grade or borderline carcinomas 
occur before the aortic node metastases have dissemi- 
nated, but there is no documentation of this. In any 


event, since most women with borderline ovarian 
tumors are young, with a long life expectancy,!^ we 
must evaluate all areas of tumor dissemination includ- 
ing aortic lymph nodes. Then consideration can be 
given to proper treatment plans. If pathologic features 
are insufficient to distinguish benign glandular inclu- 
sions from metastatic tumor in aortic lymph nodes, it 
may be best not to treat for aortic nodal disease. 

In summary, as the clinician develops better surgical 
techniques in staging patients with ovarian carcinoma 
and in performing aortic lymph node dissections, the 
pathologist is called upon to make every effort to de- 
termine whether or not metastases exist in the removed 
aortic nodes. The prognosis of the patient and decision 
on therapy may in fact depend on the accuracy of this 
interpretation. It would appear that the borderline or 
well-differentiated lesions may have a low propensity to 
metastasize to the aortic nodes and that epithelial struc- 
tures resembling metastases are, in fact, benign. If, on 
the other hand, true aortic node metastases do exist, 
these may affect long-term survival. 


The authors wish to thank the following consultants 
for their valued opinions on the cases described in this 
paper: Dr. Arthur T. Hertig, Dr. Robert E. Scully, and 
Dr. J. Donald Woodruff. 
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(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder disease, 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adverse 
reactions have been reported with estrogenic therapy, including oral contraceptives: 

l. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-like 
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tolerance, vb ong of porphyria, Edema, Changes in libido. 

ACUTE OVER 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children indicate that 
serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 

For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitis, 
kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenance 
schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if the 
therapeutic respense is not that which may be desirable or considered optimal. 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued as 
promptly as possible. 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriate 
diagnostic measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 


HOW SUPPLIED j 
N 0071-0437 (P.D. 437) Estrovis (quinestrol) 100 microgram Tablets are supplied in bottles of 100 Tablets. 
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The amylase/creatinine clearance ratio in normal 
pregnancy and pregnancies complicated by 
pancreatitis, hyperemesis gravidarum, and toxemia 


GREGGORY R. DEVORE; M.D. 
MICHAEL BRACKEN, Pu.D. 
RICHARD L. BERKOWITZ, M.D. 


New Haven, Connecticut 


The Cam/Ccr% has been suggested to be’ of value in the diagnosis of pancreatitis. The Cam/Ccr% 
was determined throughout gestation in normal pregnant and nonpregnant patients. The Cam/Ccr% 
was lower (p < 0.05) throughout pregnancy and was a. function of increased creatinine clearance. . 
The Cam/Cer% was increased in pregnant patients with pancreatitis. Two of four patients.with the 
clinical diagnosis of hyperemesis gravidarum demonstrated elevations of the Cam/Ccr?6. Toxemia 
with epigastric pain was noted to be associated with an elevated Cam/Ccr% in all patients, whereas 
toxemia without epigastric pain was not routinely noted to be associated with an elevated ratio. The 
normal Cam/Ccr% in pregnancy is lower than the nonpregnant value, and this should. be taken into 


Ww 


- consideration when evaluating a patient with suspected pancreatitis who. is pregnant. Patients with 
the clinical diagnosis of hyperemesis gravidarum and toxemia should be screened with serial 
Cam/Ccr*^ for possible evolving pancreatitis. (AM. J. OBSTET. GYNECOL. 136:747, 1980.) 


THE INCIDENCE of acute pancreatitis during preg- 
nancy has been estimated to be betweeri 1:1100 to 
1:11,000 live births.! The over-all maternal mortality 
rate in one review was 3776, which is five to 10 times 
higher than the expected rate for the nonpregnant 
population less than 50 P" of age. 3 The clinical 
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symptoms of acute pancreatitis during pregnancy are 
not different from those in the nonpregnant state and 
consist of nausea and vomiting (62 to 85%), abdominal 
pain (75 to 95%), fever (66%), and shock (13 to 5095). 
The etiology of acute pancreatitis during pregnancy is 


`- -often reported to be idiopathic? In one large series of 


patients in which the etiology was determined, the most 
common causes, were cholelithiasis (36%), infection 
(25%), toxemia (9%), chlorothiazides (8%), and alcohol 
(1%)." 

` The differential diagnosis of abdominal pain, fever, 
nausea, and vomiting includes diseases other than 
acute pancreatitis which are also associated with hj- 
peramylasemia and/or hyperlipasemia; intestinal ob- 
struction, liver trauma, acute salpingitis, ruptured ec- 
topic pregnancy, peptic ulcer disease, and common 


duct stones. Until recently it was thought that the 


serum amylase and lipase concentrations were de- 
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Fig. 1. Formula for calculating the amylase/creatinine clear- 
ance ratio (Cam/Ccr%).* Volume and time cancel. 


creased during pregnancy. i Hen Kaiser, Berk, 
and Fredhandler? reported in 1975 that 6496 of normal 
pregnant patients demonstrated an elevated serum 
amylase from weeks 21 through 25 of gestation, and 
40% had elevated values from weeks 26 through 30. 
Therefore, some authors have stressed the difficulty in 
making the diagnosis of pancreatitis during pregnancy 
on the basis of laboratory and clinical findings and have 
suggested that the clinician maintain a high index of 
suspicion.? 
-Recent reports have demonstrated that the renal 
clearance of amylase, expressed as a percentage of si- 
multaneous creatinine clearance (Fig. 1) to minimize 
irrelevant changes due to variation ir. renal function, is 
increased in acute pancreatitis.© * This is apparently a 
result of decreased renal tubular reabsorption of 


amylase during acute pancreatitis, and leads to an in- 


crease in its clearance.* The amylase/creatinine clear- 
ance ratio (Cam/Ccr%) has been reported to be be- 
tween 1 and 4%, depending upon the method of 
amylase analysis,’ in normal nonpregnant patients and 
elevated from 6.6 to 14.5% in the same population with 
acute pancreatitis.? Murray and Mackay"? found that 
the Cam/Ccr% was accurate in 94% of patients with 
pancreatitis, whereas the serum amylase was helpful in 
only 5896 of the patients with the same diagnosis. The 
Cam/Ccr% has been reported to help differentiate 
pancreatitis from other causes of hyperamylasemia 
and/or hyperlipasemia with similar ciinical symptoms 
(acute intestinal obstruction and acute cholelithiasis 
without pancreatitis)” Recent reports. have suggested 
that the ratio was elevated in patients with ruptured 
duodenal ulcer, severe burns, diabetic ketoacidosis, 
and severe renal insufficiency with creatinine clear- 
ances less than 30 cc/min.!^ '? 
Our study was undertaken to evaluate the Cam/ 
Ccr% in normal pregnancy as well as in patients who 
presented with acute abdominal pain and/or severe 
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nausea and vcmiting, required hospitalization, and 
were pregnant. In this group of patients the admitting 
clinical diagnosis was.either suspected pancreatitis, tox- 
emia, or hyperemesis gravidarum. 


Methods 


Nonpregnant control subjects. Blood add urine 
samples from 10 women were analyzed. These women 
had a mean age of 24 years (S.D. = 1.2) and did hot 
give a history of concurrent use of oral contraceptives 
or other hormonal preparations. Their medical history 
was negative for cholelithiasis, peptic ulcer disease, 
ethanol abuse, diabetes, chronic hypertension, diuretic 
use, or a previous or current history of pancreatitis. 

‘Normal pregnant control subjects. Blood and urine . 
samples were obtained from 70 healthy pregnant pa- 
tients with a mean age of 22 years (S.D. = 0.7) and à 
mean parity of 2.4 (S.D..= 0.2). Samples were obtained 
at 12, 16, 20, 24, 28, 32, 36, and 40 weeks’ gestation. 
Gestational age was determined by either clinical his-, 
tory and examination and/or ultrasound in which the 
biparietal diameter was quantitated and gestational age 
calculated with the.use of the Yale nomogram. Each 
patient’s history was negative for all of the conditions 
mentioned above. 

Pregnant patients with acute abdominal pain. Four 


pregnant patients with the clinical diagnosis of acute 


pancreatitis, four with hyperemesis gravidarum, and 
eight with severe toxemia with abdominal pain were 
evaluated by either serial or single Cam/Ccr% deter- 
minations. Six patients with toxemia without abdomi- 
nal pain were simultaneously evaluated. 

Analysis of serum and urine. Simultaneous serum 
and urine spot samples were obtained between 8 a.M. 
and 12 noon from normal pregnant and nonpregnant 
patients. Similar samples from hospitalized patients 
were obtained either on admission and/or during the 
course of confinement. Subsequent samples were ob- 
tained between 7 A.M. and 9 a.m. Serum and urine 
amylase was determined according to the method de- 
scribed by Zinterhofer and associates," with 50 ul of 
each for the assay. Serum and urine creatinine was de- 
termined by means of the Jaffe reaction adapted to a 
continuoüs-flow AutoAnalvzer. Once the above values 
had been determined, the Cam/Ccr% was calculated 
according to the formula illustrated in Fig. 1. 


Results 


Comparison of nonpregnant and pregnant control 
subjects. For the nonpregnant control subjects and for 
each of eight gestational groups in the normal preg- 
nant control subjects the mean value for the serum and 
urine amylase, serim and urine creatinine, urine 
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Fig. 2. Sequential values of serum amylase urine amylase/creatinine ratio in a patient with suspected 
pancreatitis. The solid and hatched bars represent the upper limit of the mean +95% confidence 
limits at 20 weeks’ gestation. The open bar represents the patient’s value at the particular time 
period. 


Table I. Mean values for the nonpregnant and the pregnant control subjects by weeks of gestation 


Urine amylase | Serum amylase | Serum creatinine  |U'rinecreatinine 
No. | (U/100 ml) | (U/100 mi) (mg/100 mg) (mg/100 ml) Urine AMICR 
10 89 ; : 3.6 





Weeks of 
gestation 





Nonpregnant 646 0.81 173 3.3 
(161)* (8) (0.03) (23) (0.4) (0.3) 

12 li 539 113 |. 0.64 151 EE 2.3 
(76) (18) (0.03) (24) (0.2) (0.1) 

16 9 683 117 0.58 [Sit 4.6 2.3 
(77) (11) (0.03) (21) (0.6) (0.2) 

20 9 476 95 0.61 - 140 3.5 2.2 
(132) (6) (0.03) (25) (0.4) (0.2) 

24 9 453 114 0.53 92 5.0 2.2 
(64) (17) (0.02) (11) (0.7) (0.02) 

28 7 644 127 0.61 148 4.1 2.0 
(200) (13) (0.01) (33). (0.5) (0.2) 

32 9 1098 121 0.58 159 7.6 3.6 
(206) (19) (0.01) (18) (1.3) (0.6) 

36 10 629 105 0.65 125 4.8 3.0 
(164) (9) (0.03) (24) (0.5) (0.2) 

40 7 500 93 0.70 124 3.9 2.8 
(204) 212) (0.04) (44) (0.7) (0.2) 


Test for differences Fe 2.11, NS F=0.89,NS F= 2.76, p=0.01 F = 0.69, NS F =3.73,p=0.002 F = 3.47, p =0.003 
by gestation à 


*Statistic in parentheses is the standard error of the mean. 


amylase/creatinine ratio, and Cam/Ccr% was calcu- 
lated (Table I). 
Correlation analysis indicated that as Cam/Ccr% in- 


whereas serum amylase was higher, although not sig- 
nificantly so. Urine creatinine and urine amylase were 
also higher in the nonpregnant group but these differ- 


creased so did serum creatinine (r = 0.24, p = 0.03), 


urine amylase (r = 0.94, p< 0.01), and the urine | 


amylase/creatinine ratio (r = 0.51, p < 0.001). Serum 
amylase tended to decrease (r = —0.19, N.S.). Serum 
and urine amylase were also noted to increase 
(r = 0.56, p< 0.001 and r = 0.62, p< 0.001, respec- 
tively) as the urine amylase/creatinine ratio increased 
and serum creatinine decreased (r = —0.28, p = 0:04). 

The normal nonpregnant and all normal pregnant 
patients were compared. Serum creatinine was sig- 
nificantly lower (p < 0.05) in the nonpregnant women, 


ences were also not statistically significant. The Cam/ 
Ccr% was significantly lower in the pregnant versus 
normal nonpregnant patients (mean scores of 2.5 and 
3.3, respectively, p < 0.05). The urine amylase/creat- 
inine ratio, however, was lower in the nonpregnant pa- 
tients but not significantly so (mean scores of 8.6 and 
4.7, respectively, N.S.). 

Analysis of variance procedures were used to see 
whether the differences in the physiologic measures at 
each stage of gestation were significant (Table I). The 
changes in serum creatinine, the urine amylase/creat- 
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Fig. 3. Values for four patients with pancreatitis at the gestational time periods indicated. Each 
patient is coded with a different symbol. The open bars represent the mean value +95% confidence 


limits for each gestational time period. 


inine ratio, and the Cam/Ccr% during gestation were 
all statistically significant. 

Serum creatinine. Wheri compared to the nonpreg- 
nant mean, the pregnant means were 79% (week 12), 
72% (week 16), 75% (week 20), 65% (week 24), 75% 
(week 28), 7296 (week 32), 8096 (week 36), and 8696 
(week 40) and were significantly lower (p « 0.05) at all 
ume periods. When comparing the pregnant group, 
week 24 was significantly lower (p « 0.05) than the 
other periods of gestation. From weeks 32 to 40 the 
serum creatinine appeared to increase in a linear fash- 
ion toward the nonpregnant value. 

Urine amylase/creatinine ratio. Rather than evalu- 
ate the urine amylase and creatinine separately, a ratio 
was used to correct for differences in urine concentra- 
tion. The ratio was significantly increased (p < 0.05) at 
week 32 of gestation when compared to the other time 


periods of gestation as well as the nonpregnant control 


value. 

The amylase/creatinine clearance ratio. When com- 
pared to the nonpregnant value, the mean Cam/Ccr% 
at weeks 12, 16, 20, 24, and 28 of gestation were sig- 
nificantly lower (p < 0.05). The percent decrease was 
32% at weeks 12 and 16,34% at weeks 20 and 24, and 
40% at week 28. Although not significant, week 32 was 
8% higher than the nonpregnant mean, and weeks 36 
and 40 were 11% and 17% lower, respectively. Within 


the pregnant group, week 32 was significantly higher 
(p < 0.05) than the remaining gestational periods. 

Abnormal pregnancies. 

Pancreatitis. Four patients with suspected pancreatitis | 
were evaluated. Two of the four were demonstrated 
to have gallstones on ultrasound evaluation of the 
gallbladder. The gestational ages within this group 
were 20, 20, 34, and 34 weeks. Fig. 2 illustrates the 
sequential changes in one patient at 20 weeks’ gesta- 
tion. The serum amylase and the urine amylase/ creat- 
inine ratio fell in a similar manner, whereas the Cam/ 


Ccr% always lagged behind the fall in the above two 


parameters. Fig. 3 illustrates one sample Cam/ Ccr% 
from each of the four patients. The serum amylase in 
two of the four returned to normal before the urine 
amylase/creatinine ratio and the Cam/Ccr%. The 
serum creatinine was elevated in one patient. All pa- 
tients at one time, however, demonstrated an elevated 


. serum amylase (range 80 to 3,830 units/100 ml) and an 


elevated urine amylase/creatinine ratio (range 3.2 to 
269) when compared to their respective controls at 
similar gestational time periods. All patients were 
noted to have Cam/Ccr% which were greater than the 
pregnant means but less than the nonpregnant means 
at one time in the course of their disease. 

Hyperemesis gravidarum. Four patients were evaluated 
because of severe nausea and vomiting which required 
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Fig. 4. Values for four patients with hyperemesis gravidarum at the gestational time periods indi- 
cated. Each patient is coded with a different symbol. The open bars represent the mean +95%- 
confidence limits for each gestational time period. 
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Fig. 5. Values for six patients with toxemia without epigastric pain at the gestational period indicated. 
Each patient is coded with a different symbol. The open bars represent the mean +95% confidence 


limits for each gestational time period. 


hospitalization. Three of the four demonstrated an, 
elevated serum amylase. Two of the four were noted to 
have an elevated Cam/Ccr% as well as an elevated 
urine amylase/creatinine ratio. Only one patient was 
noted to have an elevated serum creatinine and she did 
not have an elevated Cam/Ccr% (Fig. 4). 

Toxemia without abdominal pain. Six patients with clini- 
cal toxemia (elevated blood pressure and proteinuria) 


were evaluated. Although three demonstrated an ele- 
vated serum creatinine, only one had a concomitant 
elevation of the Cam/Ccr% (Fig. 5). | 
Toxemia with abdominal pain. Eight patients presented 
with markedly elevated blood pressure (over 140/110), 
proteinuria, and the recent onset of sudden epigastric 
pain. One patient developed eclampsia. All eight were 
noted to have an elevated Cam/Ccr% and five of the 
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Fig. 6. Values for eight patients with toxemia with epigastric pain at the gestational periods indicated. 
Each patient is coded with a different symbol. The open bars represent the mean +95% confidence 


limi-s for each gestational time period. - 


eight also demonstrated an elevated urine amylase/ 


creatinine ratio. Of the remaining three, only one 
demonstrated an elevated serum creatinine. The serum 
amylase was elevated in only one patient (Fig. 6). 


. Comment ; 


An increase in either urine amylase or serum creati- 
nine or a decrease in serum amylase or urine creatinine 
will result in an increased Cam/Ccr%. A reversal of 
these changes, cn the other hand, will diminish the 
ratio. Various combinations of these factors may occur, 
with the most dcminant change cetermining whether 
the Cam/Ccr% is increased or decreased. 

Our data suggest that pregnancy is associated with a 


decrease in the Cam/Ccr% which is not uniform: 


throughout gestation. Between weeks 12 and 28 this is 
due to the increased creatinine clearance associated 
with pregnancy. Decrease in serum creatinine was 
found to be associated with a concomitant decrease in 
the Cam/Ccr%. As the serum creatinine returned to- 
ward the normal nonpregnant values at 36 and 40 
weeks’ gestation, the Cam/Ccr% values paralleled this 
increase. At 32 weeks’ gestation, however, while serum 
creatinine remained at the same value as the previous 


28 weeks, the Cam/Ccr% increased dramatically. This 
was due to an increase in the clearance of amylase as 
reflected by the urine amylase/creatinine ratio.” 1° 
Johnson, Ellis, and Levitt® found that during acute 
pancreatitis the renal tubular reabsorption of amylase 
is decreased, thereby resulting in an increase in its 
clearance. They also demonstrated that there was no 
alteration in the clearance of the isoenzymes P or S nor 
selective clearance of amylase because of its molecular 
weight. Kaiser and associates? suggested that there was 
an inconsistent and not statistically significant increase 
in the serum amylase from weeks 21 through 30 of 
pregnancy, mainly due to an increase in the serum 
isoenzyme S. Although we did not find a statistically 
significant increase in serum amylase in pregnant as 
compared to nonpregnant control subjects, we did note 
an increase in its clearance at 32 weeks’ gestation. 
Whether this increase is similar to that which occurs 


during pancreatitis, or is due to a selective increase in 
the clearance of isoenzyme S, will require further 


investigation. 

The four patients in this series with clinically evident 
pancreatitis demonstrated sequential changes in serum 
amylase, urine amylase/creatinine ratio, and the 
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Cam/Ccr%. In all cases the serum amylase was elevated 
and was followed by an increase iri the urine amylase/ 
creatinine ratio and the Cam/Ccr%. The Cam/Ccr% 
elevation, however, persisted beyond the decrease in 
the serum amylase and the urine amylase/creatinine 
ratio. This latter finding makes the Cam/Ccr% a useful 
diagnostic tool in patients with pancreatitis who present 


after a few days of abdominal pain and are found to - 


have a normal serum amylase. This sequence in the 


serum amylase, urine amylase/creatinine ratio, and” 


Cam/Ccr% is similar to that reported in studies of non- 
pregnant patients. * An important difference is that a 
value of the Cam/Ccr%, which is abnormal in the 


pregnant patient, could fall within the range of normal 
for the nonpregnant population if one did not ap- 


preciate that the Cam/Ccr96 is normally lowered dur- 
ing pregnancy. 

In evaluating the pregnant patient with nausea and 
vomiting, with or without epigastric pain, the clinician 
often attributes these findings to commonly found be- 
nign causes such as -hyperemesis gravidarum and 
heartburn. Because these nonspécific symptoms may 
be due to evolving pancreatitis, patients who present 
with the clinical picture of hyperemesis gravidarum 
should be monitored with serial Cam/Ccr%. This ratio 
has sufficient accuracy to make the diagnosis of pan- 
creatitis suspect. Once diagnosed, the tréatment and 
follow-up of pancreatitis are quite different from those 
of hyperemesis gravidarum. Nasogastric suction is in- 
dicated along with intravenous replacement of fluids 
and close monitoring of serum calcium, phosphate, 
sodium, potassium, chloride, bicarbonate, and albu- 
min. In addition, abdominal ultrasound should be ob- 
tained in order to rule out cholelithiasis, a condition 
which could require surgical intervention. 


Fourteen patients with toxemia of pregnancy were 


evaluated. Only one of six patients with toxemia with- 
out epigastric pain demonstrated an increase in the 
Cam/Ccr% (4%) and this patient had the highest eleva- 
tion of serum creatinine. Because there were no clinical 


symptoms suggesting pancreatitis, the elevation in the- 


Cam/Ccr% was most likely similar to the effect seen 
during normal pregnancy, ie., an increase in the 
serum Creatinine near term with a subsequent increace 
in the Cam/Ccr%. The utility of the Cam/Ccr% is that 
it corrects for the changes of decreased renal function: 
However, severe renal failure with a creatinine clear- 
ance of less than 80 cc/min is associated with an in- 
creased Cam/Ccr%. The reason for this has been sug- 
gested by Payne? to be due to the nonlinear relation- 
ship between decreasing creatinine sicaranoe and 
amylase clearance. 
All eight patients with toxemia and epigastric pain 
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had an elevated Cam/Ccr% (4 to 12%). Seven of the 
eight demonstrated either an increase in the serum 
amylase and/or an increase in the urine amylase/creat- 
inine ratio. Because of the toxemic state, Serum creati- 
nine was also elevated in five of the seven patients. The 
etiology of epigastric pain seen in patients with severe 
toxemia has been attributed to stretching of the liver 
capsule secondary to possible subcapsular hematoma 
formation. However, pancreatitis has not been sug- 
gested as a possible cause of the epigastric discomfort. 
The pancreas, like the kidney, i is vulnerable to ischemia 
and. necrosis in patients who have episodes of de- 
creased organ perfusion. A recent study reported an 
increase in the Cam/Ccr% as well as isoenzyme P which 
correlated with pancreatitis in this setting. Our 
findings would suggest that toxemia with epigastric 
pain may be associated with an elevated Cam/Ccr% 
which is secondary to pancreatitis. This is of potential 
clinical importance, since toxemia has been cited as 
being one of the etiologic factors responsible for pan- 
creatitis during pregnancy.‘ 

A recent paper by Levitt and Johnson? questioned 
the specificity of the Cam/Ccr% in the diagnosis of mild 
pancreatitis. They correctly noted that in these cases it 


_ is usually impossible to obtain objective corroboration 


of the diagnosis. They further suggested that any con-. 
dition which results in the defective tubular reabsorp- 
tion of protein could cause an elevation of the Cam/ 
Cer%. These warnings are well taken and at this point 
it cannot be assumed that an elevated Cam/Ccr% is 
diagnostic of pancreatitis. It is suggested, however, that 
any pregnant patient with- abdominal pain or hy- 
peremesis gravidarum be evaluated with this diagnostic 
tool and followed carefully for clinical evidence of 
evolving pancreatitis if the ratio is elevated. 

This study suggests the following conclusions: 

|l. Because of the increase in creatinine clearance 
seen during normal pregnancy, the mean + S.E.M. for 
the Cam/Ccr% is less than for the nonpregnant control 
sübjects. When interpreting the value of the Cam/ 
Cer% during pregnancy, the clinician must know what 
is normal for that particular time period of gestation. 

2. When the diagnosis of hyperemesis gravidarum is 
entertained, pancreatitis should be ruled out by serial 
Cam/Cer%. If pancreatitis is diagnosed, the treatment 
and follow-up of the patient should be altered appro- 


' priately. 


3. Patients with toxemia and epigastric pain could 
have a component of pancreatitis as demonstrated by 
an elevated Cam/Ccr%. This is most likely secondary to 
tissue ischemia due to the underlying disease process 
common to severe toxemia. The treatment of these pa- 
tients should be modified accordingly as well. 


-> 
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Interrelationships between pregnancy, hypertriglyceridemia, and pancreatitis were assessed in three 


women with familial hypertriglyceridemia. One subject had known familial hypertriglyceridemia, 
familial-type V hyperlipoproteinemia, prior to conception. In this woman a progressive increase in 
triglyceride levels to more than 3,000 mg/dl during the first two trimesters required dietary 
intervention and hospitalization at 28 weeks' gestation. Use of an isocaloric National Institutes of 
Health type V diet reduced triglyceride levels to less than 900 mg/dl; the pregnancy was uneventful 
with term delivery of a healthy neonate. The familial hypertriglyceridemia was covert in the other two 
women until term. In one subject, subsequently shown to have familial type V, acute hemorrhagic 
pancreatitis with a pancreatic pseudocyst, shock, and hypocalcemia developed at 39 weeks' 
gestation; the neonate was safely delivered, and the mother survived..In the second, entirely 
asymptomatic subject, triglyceride levels greater. than 5,000 mg/dl were discovered incidentally at 
term cesarean section during delivery of a healthy neonate. With a fat restricted diet, plasma 
triglyceride levels abruptly fell post partum to léss than 500 mg/dl, and subsequent studies revealed 
familial type IN hyperlipoproteinemia. Routine quantitation of plasma cholesterol and triglyceride 
levels or simple visual examination of fasting plasma for triglyceride-induced opacity or “milky” 
appearance should be done during early pregnancy. This would allow the obstetrician to identify 
women with severe familial hypertriglyceridemia prior to the superimpositiori of the physiologic 
hyperlipidemia of pregnancy upon familial hypertriglyceridemia with resultant, and often catastrophic, 
acute pancreatitis. (AM. J. OBSTET. GYNECOL. 136 755, 1980.) 


ÁCUTE PANCREATITIS occurs only rarely during 
pregnancy!'^; 7$: Corlett and Mishell? reported only one 
case in 1,066 pregnancies. However, in women having 
familial hypertriglyceridemia, either with hyperchy- 
lomicronemia alone (familial type I) or hyperchylomi- 
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cronemia and hyperprebeta-lipoproteinemia (type 
V), the-superimposition of the “physiologic hyperlipid- 


‘emia of pregnancy" on pre-existing familial hy- 


pertriglvceridemia may lead to the acute appearance of 
pancreatitis. ° In a similar fashion, superimposition of 
the triglyceride-elevating effect of estrogen-containing 
oral contraceptives upon pre-existing familial hyper- 
triglyceridemia may exacerbate the hypertriglycerid- 
emia and produce acute pancreatitis.° Although most 
women having familial types I and V hyperlipopro- 
teinemia® do not develop pancreatitis with hyperlipid- 
emia? during pregnancy, the often catastrophic ram- 
ifications of pancreatitis during pregnancy may poten- 
tially be avoided by recognition and therapy of women 
with familial hypertriglyceridemia either prior to con- 
ception or early in gestation. This report focuses upon 
three women with familial hypertriglyceridemia and 
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Table I. Total cholesterol (TC), triglyceride (TG), and C-HDL (milligrams per deciliter), status of pregnancy, 
medication, diet, and physical and clinical findings in two women with familial type V hyperlipoproteinemia 


-TG C-EDL 


Medication 


840 
640 
860 
740 
364 
302 


>4,000 


1,302 
418 
417 

1,420 
792 

1,674 


1,280 


1 mg norethindrone 
0.08 mg mestranol 


0.35 mg norethindrone acetate 


| Oxandrolone, 7.5 mg/dl 


Oxandrolone, 7.5 mg/dl 
Oxandrolone, 7.5 mg/dl 


NPO, intravenous glucose 
NPO, intravenous glucose 


—. NPO, intravenous glucose 


NPO, intravenous glucose 


Patient D. F. 
5/6/78 Preconception 786 
6/6/78 Preconception 569 
6/17/78 Preconception 500 
8/8/78 6th wk 160 
12/6/78 23rd wk 260 
1/9/79 27th wk 360 
1/16/79 28th wk 321 
1/29/79 30th wk 217 
2/26/79 34th wk 198 
3/24/79 39th wk 205 
3/30/79 Delivery (40th wk) 214 
4/1/79 2 days post partum 178 
4/4/79 5 days post partum 204 
Patient K. R. 
2/16/78 3rd trimester — 
Delivery (39 wk) — 
2/18/78 1 day post partum | 35] 
2/27/78 10 days post partum 214 
3/6/78 = 215 
3/27/78 — 192 
11/8/78 — 118 
3/12/79 — 111 
4/4/79 14 mo. post partum 110 
4/6/79 — 96. 
4/7/79 . — 92 
4/8/79 — ^ 86 
4/9/79 — 91 


4/10/79 2 —- 109 
NPO: Nothing by mouth. | 


the interrelationships between tkeir pregnancies, hy- 
pertriglyceridemia, and pancreatitis. 


Material and methods 


Lipid-lipoprotein quantitation. Plasma for mea- 
surement of cho:esterol, triglyceride, and high-density 
lipoprotein cholesterol (C-HDL) was obtained follow- 
ing fasting. Lipid and lipoprotein levels were measured 
by methods of the Lipid Research Clinics.® 

Therapeutic diets. Modified fat-restricted type V 
diets of the National Institutes of Health? (NIH) were 
used therapeutically. These diets provided approxi- 
mately 15% of calories from fat, 28% from protein, and 
57% from carbohydrate. 

Documentation of familial hypertriglyceridemia. 
The familial nature. of the hypertriglyceridemia in each 
of the three women was confirmed by exclusion of 
. secondary causes of hypertriglyceridemia and by the 
documentation that at least one additional first-degree 
relative of the propositi also had primary hypertriglyc- 


260 18 
336 > 1ü 
308 10 
316 10 
396 12 


eridemia. In all three subjects, oral glucose tolerance 
tests and hepatic; renal, and thyroid tests were all nor- 
mal; the women either never drank alcohol or ingested 
less than two drinks per week. 

Study protocol. Detailed evaluation of lipids and 
lipoproteins was carried out in three subjects (D. F;, 
K. R., and D. W.) while they received isocaloric NIH 
type V diets in the General Clinical Research Center 


. (GCRO), Cincinnati General Hospital. D. F. was studied 


in the General Clinical Research Center from week 28 
of pregnancy to term (Table. I, Fig. 1); K. R. was as- 
sessed approximately 1 year post partum (Table I}; 
and Patient D. W. was evaluated 8 days post partum 
(Table II). | 

Lipid and lipoprotein data were also quantitated dur- 
ing intake of estrogen-progestin oral contraceptives? 
(Table-I) purely progestational contraceptives! !! 
(Table I), or an anabolic-androgenic steroid, oxan- 
drolone,7 which lowers plasma triglyceride levels 
(Table D. 


me — 


Volume 136 
Number 6 


Pancreatitis, hypertriglyceridemia, and pregnancy 757 


Diet Physical findings Clinical findings Medical history 


— Eruptive xanthomas 


— Eruptive xanthomas 


Fat-restricted — 
Fat-restricted 
Fat-restricted — 
Fat-restricted. — 
Began type V diet, 15% of calo- — . 
ries as fat. 
Type V diet, 15% calories as fat — 
Type V diet, 15% calories as fat — 
Type V diet, 15% calories as fat —: 
Type V diet, 15% calories as fat — 
1096 of calories as fat -— 
Type V diet, 15% of calories as — 
fat 


Ad libitum during pregnancy Lipemia retinalis 


— -— 


35% of calories as fat — 
3596 of calories as fat — 
3596 of calories as fat — 
Approximately 40% of calories as — 
fat 
Began type V diet, <15% calories 
as fat 
Type V diet, <15% calories as fat l -— 
Type V diet, <15% calories as iat — 
Type V diet, <15% calories as fat — 
Type V diet, <15% calories as Tat — 
Type V diet, <15% calories as zat a 


Results | 

Lipid, lipoproteins, and clinical status prior to 
pregnancy, during pregnancy, and post partum. . 

Dietary control of familial type V hyperltpoproteinemia dur- 
ing pregnancy. D. F., a 22-year-old white Canadian 
woman, gravida 2, para 1, abortus 0, entered the Cin- 
cinnati General Clinical Research Center on January 
15, 1979, at 28 weeks’ gestation. Last normal menstrual 
period was on June 24, 1978, and estimated date of 
confinement was March 30, 1979. The first pregnancy 
(at age 20) was complicated by pre-eclampsia but re- 
sulted in delivery of a healthy neonate weighing 8 
pounds, 5 ounces, in December, 1976. She had experi- 
enced recurrent abdominal pain of unexplained origin 


since January, 1977. Plasma triglyceride levels were - 


first evaluated in May, 1978, prior to conception, while 
she was receiving a progestin-estrogen oral contracep- 
tive (Table I). At that time, plasma triglyceride levels 
of 8,444 mg/dl, fasting chylomicronemia, abdominal 
pain, and eruptive xanthomas were all characteristic of 


Eruptive xanthomas 


Recurrent abdominal pain | year abdom- 
inal pain 

Recurrent abdominal pain — 

Acute, pancreatitis = 


Recurrent abdominal pain = 
Recurrent abdominal pain — 


— Asymptomatic 


Healthy neonate, Apgar score 9 


— 


Acute pancreatitis Asymptomatic 
Pancreatic pseudocyst prior to 
pregnancy 
Shock, hypocalcemia 
Healthy neonate, Apgar score 8 
— Asymptomatic 


severe and poorly controlled type V hyperlipoprotein- 
emia. In June, 1978, she sustained a severe bout of 
acute pancreatitis (Table I, Fig. 1). A purely progesta- 
tional oral contraceptive was begun after recovery, but 
pregnancy ensued and was confirmed on August 8, 
1978. Although a fat-restricted diet® had been initiated 
in June, 1978, she failed to adhere to it, and plasma 
triglycerides rose from 608 to 1,350 to 3,560 mg/dl 
during the first two trimesters of pregnancy (Table I, 
Fig. 1). 

Because of recrudescent abdominal pain and pro- 
gressive elevations of plasma triglyceride levels, she was 
admitted to the Cincinnati General Hospital, General 
Clinical Research Center. On January 16, 1979, at 28 
weeks’ gestation, the plasma cholesterol level was 321; 
triglyceride level, 1,224; and C-HDL level, 36 mg/dl 
(Table I, Fig. 1). A modified isocaloric NIH type V diet? 
was initiated with 15% of calories from fat, 28% from 
protein, and 57% from carbohydrate; this diet was 
maintained throughout the remainder of the preg- 
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Fig. 1. Plasma cholesierol and triglyceride values (milligrams per deciliter).and plasma estriol 
(nanograms per milliliter) in D. F. (a woman with familial type V hyperlipoproteinemia) before, 


during, and after pregnancy. 


nancy. With dietary control alone. plasma triglycerides 
dropped from the admission level of 1,224 to the 750 
to 850 mg/dl range (Table I, Fig. 1). Symptoms of ab- 
dominal pain resolved after 1 week of diet. Plasma 
amylase and lipase levels were normal throughout the 
last trimester. 
Daily serum estriol measurements were begun at 30 
weeks' gestation and showed a normal, progressive rise 
to term. Weekly nonstress and stress tests from 32 
weeks were reactive and negative, respectively. Initial 
sonography at 29 weeks was consistent with estimated 
duration of gestation. Serial examinations, however, 
revealed progressive acceleration of fetal biparietal di- 


ameter growth and early achievement of a mature 
head-to-abdomen ratio, suggesting developing fetal 
macrosomy. Amniocentesis revealed mature indices at 


39 weeks’ gestation. The cervix was “inducible”; esti- 


mated fetal weight was 4,000 grams. D. F. underwent 
elective induction of labor with oxytocin at 40 weeks' 
gestation. Epidural anesthesia was used and she was 
delivered via low forceps of a 4,082 gram male infant 
whose Apgar score was 7 at ] minute and 9 at 5 
minutes. EE 

Within 2 and 5 days post partum, the triglyceride 
levels had fallen to 364 and 302 mg/dl, respectively, on 
a type V diet with further fat restrictions (to <10% of 
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Table II. TC, TG, and C-HDL (milligrams per deciliter), status of pregnancy, medication, diet, and 
physical and clinical findings in a woman with familial type III hypertriglyceridemia (D.W.) 





Pregnancy Medi- 
status 1G C-HDL | cation 


2/20/79 Delivery 1,050 5,000 


9/23/79 3 days post 620 1,960 — — 


partum 
2/25/79 8 days post 651 680 — — 
partum 
2/28/79 604 752 28 — 
3/1/79 596 720 24 — 
3/3/79 610 708 26 — 
3/4/79 612 578 28 — 
3/5/79 608 608 28 — 
3/6/79 608 540 26 — 
3/7179 l 600 488 23 — 


VLDL-C* = 180 
VLDL-C/TG = 0.37 


*Very low-density lipoprotein cholesterol. 


calories) and with the anabolic androgenic steroid 
oxandrolone, 7.5 mg/day, (Fig- 1, Table I). She was 
discharged 8 days post partum in satisfactory condi- 
tion, with a plasma triglyceride value of <300 mg/dl. 

The large-for-gestational age infant was found. to 
have elevated cord plasma cholesterol (108 mg/dl) and 
triglyceride (79 mg/dl) values, and a normal C-HDL 
level of 43 mg/ dl.!*- One half hour after delivery, the 
infant’s blood sugar fell to <30 mg/dl and short-term 
intravenous glucose supplementation was required. 
Subsequently, the infant did well; fasting plasma tri- 
glyceride values 4 days post partum in the infant re- 
mained elevated at 23] mg/dl.!7'5 

Pancreatitis at term in a subject with previously undiag- 
nosed familial type V hyperlipoproteinemia, The second sub- 
ject, K. R., was entirely asymptomatic prior to the 
thirty-ninth week of her first term pregnancy, when 
she had sudden onset of very severe abdominal pain, 
recurrent emesis, hyperamylasemia, loss of bowel 
sounds, peritonitis, and acute pancreatitis. On admis- 
sion (to Knox Hospital, Emmet, Idaho), lipemia reti- 
nalis and “milky” blood were noted. Within 24 hours 
active labor began and a healthy (Apgar scores 8 and 9, 
weight 8 pounds, 11 ounces) neonate was born after a 
normal vaginal delivery. Immediately post partum, 
however, the subject, whose triglycerides at admission 
were >4,000 mg/dl, developed hypotensive shock and 
hypocalcemia; an emergency laparotomy was per- 
formed for a ruptured hemorrhagic pancreatic pseu- 
docyst. She remained in critical condition for the ensu- 
ing 10 days. 

Two days post partum (Table I), the Vias triglyc- 
eride level had fallen to 1,302 mg/dl and 10 days post 


Clinical 
Diet Physical findings | findings 


None Ad hbitum 
Fat-free diet begun Healthy neonate, None 


Type V, <15% cal- 
ories as fat 





Medical history 
Splenomegaly — 4 year history of 
recurrent 
abdominal pain 


—— 


Apgar score 8 


—— 


Asymptomatic 


partum, while she continued to receive only intrave- 
nous dextrose, water, and electrolytes, the plasma tri- 
glyceride values had fallen to 418 mg/dl (Table I). Fol- 
lowing recovery from the acute pancreatitis, she was 
asymptomatic and was maintained on a diet containing 
approximately 35% of calories as fat, with plasma tri- 
glyceride values ranging from 792 to 1,674 mg/dl 
(Table I). 

K. R. was studied in the Cincinnati GCRC 1 year post 
partum (April 4, 1979); initial plasma cholesterol value 
was 110 and. triglyceride value was 1,280 mg/dl. 
Hepatosplenomegaly, consistent with that often seen in 
familial type V,* was observed. On an isocaloric type V 
diet, with 1596 of calories as fat, the plasma triglyceride 
level abruptly fell to 260 mg/dl and then was main- 
tained in the 260 to 396 mg/dl range (Table I). Evalua- 
tion of blood obtained after fasting in her l-year-old 
daughter revealed a cholesterol level of 171, a triglyc- 
eride level of 129 (above the ninety-fifth percentile for 


age, race, and sex), and a C-HDL value of 38 mg/dl. 


Severe hypertriglyceridemia at term in a subject with previ- 
ously undiagnosed familial type III hyperlipoproteinemia. 
D. W., a 37-year-old white woman, had an antecedent 
4-year history of recurrent abdominal pain but no his- 
tory of pancreatitis. She had an uneventful and asymp- 
tomatic pregnancy, but at the time of cesarean section 
on February 20, 1979, it was noted that the plasma was 
grossly milky. The plasma triglyceride concentration 
was >5,000 mg/dl (Table II). The neonate’s birth 
weight was 7 pounds, 11% ounces, and the Apgar 
scores were 8 and 9. The healthy neonate's cord blood 
cholesterol value of 57 and C-HDL value of 17 mg/dl 
were normal'5; the cord blood triglyceride value was 
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slightly elevated at 82 mg/dl.'? At 1 week of age the 
infant's plasma triglyceride level was elevated" at 191 
mg/dl. After discovery of severe hypertriglyceridemia 
at term, D. W. was placed on a regimen of a fat-free 
diet post partum and triglyceride values 3 and 5 days 
post partum had fallen to 1,960 and 680 mg/dl, re- 
spectively (Table II). Following transfer to Cincinnati 
GCRC, she was maintained on a iype V isocaloric diet 
with less than 15% of the calories as fat. On this diet the 
plasma triglyceride level continued to drop slowly so 
that by March 7, 1979, the plasma cholesterol value was 
600 and the triglyceride level was 480 mg/dl (Table II). 
The persistence of elevated plasma cholesterol levels 
then led to the suspicion that she might have familial 
type III; this was subsequently confirmed by a diag- 
nostic ratio of very low-density lipoprotein choles- 
terol: total plasma triglyceride of 0.37'® (Table II). . 


Comment 


The three subjects of this report provide a broad 
range of diagnostic, clinical, and therapeutic problems 
characteristic of the interaction of severe familial hy- 
pertriglyceridemia, pancreatitis, and pregnancy." ? 
Only one of three women had known severe hypertri- 
glyceridemia prior to conception. In the woman (D. F.) 


whose familial hypertriglyceridemia was diagnosed be- . 


fore pregnancy, a progressive increase of triglyceride 
levels with development of recurrent abdominal pain 
occurred and required dietary intervention. Use of an 
isocaloric NIH type V diet led to a brisk reduction in 
triglyceride levels below 900 mg/dl, resolution of symp- 
toms, and an uneventful pregnancy with term delivery 
of a healthy neonate. Since pancreatitis often appears 
at and above plasma triglyceride levels of 2,000 mg/dl,° 


the diet-induced reduction of triglyceride levels below 


900 mg/dl was protective. 

In the other two women studied (K. R. and D. W.), 
familial hypertriglyceridemia was covert until term. 
One woman was entirely asymptomatic prior to preg- 
nancy whereas the other had hac 4 years of recurrent 
abdominal pain. In one woman, acute hemorrhagic 
pancreatitis with a pancreatic pseudocyst, shock, and 
hypocalcemia developed at 39 weeks' gestation; the 
neonate was safely delivered, and the mother survived 
the severe pancreatitis. Subsequent studies revealed 
familial type V hyperlipoproteinemia which was sensi- 
tive to a fat-restricted diet. In the second woman, se- 
vere hypertriglyceridemia was discovered incidentally 
at an uncomplicated cesarean section during delivery 
of a healthy neonate. On a subsequent type V diet? 
plasma triglyceride levels abruptly fell to less than 500 


mg/dl, and further studies revealed familial type III - 


hyperlipoproteinemia.!* 
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Review of these three.cases of familial hypertriglycer-- 
idemia during pregnancy indicates the potential for 
catastrophic acute pancreatitis when the physiologic 
hyperlipidemia of pregnancy? is superimposed upon 
familial hypertriglyceridemia? or when exogenous 
estrogen-progestin oral contraceptive therapy is su- 
perimposed upon familial hypertriglyceridemia.’ Al- 
though apparently only a very small fraction of women 
having familial hypertriglyceridemia (types I and V)° 
develop pancreatitis in pregnancy, the clinical and 
lipid-lipoprotein findings of this report indicate that 
pancreatitis must be borne in mind as a potential high 
risk for both the mother and fetus. l 

When familial hypertriglyceridemia is documented 
prior to pregnancy, a careful prospective follow-up of 
plasraa triglycerides should be carried out. Fat-restrict- 
ed diets should be instituted where appropriate, to 
prevent development of progressive hypertriglycer- 
idemia and concurrent pancreatitis. 

In an apparently normal pregnancy, the obstetri- 
cian's index of suspicion of covert familial hypertri- 
glyceridemia should be raised by a prior medical his- 
tory of recurrent episodes of unexplained abdominal] 
pain, which should lead to an evaluation of plasma 
lipids-lipoproteins. Although the development of pan- 
creatitis associated with hypertriglyceridemia during 
pregnancy fortunately is relatively rare," ? we suggest, 
in view of the severity and the potential for prevention, 
that plasma samples following fasting in all women be 
visually examined in early pregnancy. Triglyceride in 
plasma is carried by chylomicrons and very low-density 
lipoproteins which, in increased concentrations, will 
opacify otherwise normally clear plasma.'® Visual in- 
specion of plasma when total triglyceride concentra- 
tions exceed 600 mg/dl will reveal a milky, opalescent 
appearance, and when levels are =1,500 mg/dl, a 
“cream” layer can often be observed over a milky layer 
after overnight settling of plasma at 4° C.!5 Alterna- 
tively, plasma cholesterol and triglyceride values fol- 
lowing fasting (12 hours) could be directly quantitated 
in al] women during the first trimester. Any triglycer- 
ide level =40C mg/dl* should be considered “elevated” 
and deserves longitudinal study. Such determinations 
will identify most individuals having significant hyper- 
triglyceridemia (beyond the physiologic hyperlipid- 
emia of pregnancy) and will allow careful prospective 
evaluation of plasma triglyceride values and dietary in- 
tervention where necessary. Similarly, the relatively 
rare but serious exacerbation of hypertriglyceridemia 
and development of pancreatitis in individuals with 
previously covert familial hypertriglyceridemia who re- 
ceive estrogen/progestin oral contraceptives? (as was 


the case for D. F.) should also stimulate obstetricians 
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and gynecologists to obtain plasma cholesterol and tri- 
glyceride values following-fasting and prior to the in- 
stitution of estrogen-containing oral contraceptives or 
postmenopausal estrogen supplementation. Moreover, 
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it would seem wise to avoid the use of synthetic estro- 
gens to suppress lactation post partum in women with 
familial hypertriglyceridemia. 
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The effect of pregnancy on the angiotensin II pressor 


response in the rabbit 
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Madison, Wisconsin 


The pressor response to angiotensin ll was measured in unanesthetized, chronically catheterized 
pregnant anc nonpregnant rabbits. Angiotensin II was infused intravenously for 10 minutes at a 
dose of 50 and 124 ng/kg/min..No difference in control mean arterial blood pressure was observed 
between pregnant and nonpregnant rabbits. The pressure change in response to angiotensin I! was 
significantly greater in nonpregnant rabbits than in pregnant rabbits (P < 0.002). Plasma samples 
were analyzed for angiotensin Il concentration by radioimmunoassay. The results showed that there 
was no differance in plasma angiotensin II concentration between. pregnant and nonpregnant rabbits 
following angiotensin Ii infusions. In a separate series we observed the effect of 5 mg of 
phenoxybenzamine on the pressor response to angiotensin ||. After phenoxybenzamine treatment 
the control maan arterial blood p*essure was significantly greater in nonpregnant rabbits than in 
pregnant rabbits, but the change in pressure in response to angiotensin |] in nonpregnant rabbits 
was not signiicantly different from that of pregnant rabbits. These results show (1) that pregnant 
rabbits have a decreased sensitivity to angiotensin H, (2) that this decreased sensitivity is not due to 
differences in plasma concentration of angiotensin Il, and (3; that this differential sensitivity to 
angiotensin il can be prevented by alpha-receptor blockade: (AM. Ji OBSTET. GYNECOL. 


136:762, 1980.) 


IT HAS RECENTLY BEEN SHOWN that the sensitivity 
to angiotensin II decreases during pregnancy. Gant 
and associates! have shown that to increase the diastolic 
pressure by 20 mm Hg, the infusion rate of angiotensin 
II to a pregnant woman must be twice as great as that to 
a nonpregnant woman. This group has also shown that 
pre-eclampsia is accompanied by a return of the sen- 
sitivity of the systemic vasculature toward nonpregnant 
levels. O'Brien and associates? have reported that sen- 
sitivity to angiotensin II increases during pregnancy in 
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the rabbit. This infers that the rabbit compared to the 
human may respond differently during pregnancy. 
The above experiments were performed on anes- 
thetized rabbits with bolus injections of angiotensin II, 
and some conflicting results have been found in the 
literature with angiotensin II (see references 3 and 8). 
Therefore, we decided to re-examine the appropriate- 
ness of the rabbit as a model for the angiotensin II 
pressor response in pregnancy with awake, unanes- 
thetized, pregnant and nonpregnant rabbits. 


` Methods 


Surgical preparation. T wenty-one nonpregnant and 
20 pregnant New Zealand white female rabbits weigh- 
ing between 3 and 5 kg were used.in this study; Opera- 
tions were performed on the pregnant rabbits between 
the twenty-second and twenty-fifth’ days of gestation. 
All rabbits were anesthetized with 40 mg/kg of intrave- 
nous sodium pentcbarbital. Polyvinyl catheters (outside 
diameter 1.2 mm, inside diameter 0.73 mm) were 


placed in the jugular vein and femoral artery with local 


injections of Xylocaine given as needed. The femoral 
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Table I. Pressor responses observed before (C) and after (T) the infusion of angiotensin II at 50 and 124 
ng/kg/min to awake rabbits in the non-pregnant and pregnant states. The pressure difference (D) is also 


given within each group 


Nonpregnant (mmHg) 
50 nglkg/min 124 nglkg/min 50 nglhg min 


Pregnant (mmHg) 
124 nglkg nin 


] 86 110 24 ~ 98 112 14 102 . 125: 23 

2 9] 111 20 ~ - ~ 80 95 15 79 104 25 

3 80 96 16 82 H7 35 98 © 112 14 96 122 26 

4 88 102 14 90 120 30 108 118 10 88 108 20 

5 86 112 26 84 117 33 88 98 10 88 114 26 

6 93 111 18 87 119 32 86 98 12 82 103 21 

84 111 27 84 118 34 - — ~ - — = 

Mean . 87 108 2] 85 118 33 93 105 12 89 113 24 

SEM +1.6 +2.3 +].9 +1.4 +0.6 +0.9 +49 +3.9 +0.9 +3.5 ^ +3.8 +101 
Difference P< 0.001 P «0,001 i P< 0.001 P< 0.001 





Table II. Effect of pretreatment with 5 mg of phenoxybenzamine on the pressor responses observed before 


(C) and after (T) the infusion of angiotensin II at 50 and 124 ng/kg/ min to awake rabbits in the i 


and pregnant states. The pressure difference is also given for each group 


l Nonpregnant (mmHg) 


^ 50 nglkg/min 


Pregnant (mmHg) | 


` 124 nglkgimin 50 nglkghnin ` 124 nglkg/min 


Rabbit No Oe CE CK ICE CIC CE EXE p 


l -108 121 106 43 
2 * 104 3 79 119 io E 7 33 a . 109 45 
3 72 95 23 71 LI 40 © 62 82 20 64 96 32 
4 80 94 14 82 103 21 60 88 28 60 112 52 
5 64 85 21 64 104 40 60 ^ 85 25 62 102 40 
6 66 88 29 66 99 33 — - = — E 

Mean 74 96 22 74 110 36 - 62 87 25 63 105 42 

SEM +3.0 +3.6 +1.9 +32 x37 x3.1 +1.0 228 z2.6 i:0.7 x27 +3.3 

Difference P «0.001 P < 0.001 P < 0.001 P < 0.001 


catheter was threaded subcutaneously to the neck inci- 
sion where it and the jugular catheter were exteriorized, 
and secured in a pouch. 

Experimental protocol. The experiments were per- 
formed 1 day following implantation of the catheters, 
The rabbits were placed in a restraining cage in the 
laboratory and were allowed to stabilize prior to the 
initiation of experimental procedures. Mean arterial 
blood pressure was monitored continuously with a 
Statham’ P23Db transducer and recorded on an R411 


Beckman recorder. Angiotensin II stock solution was - 


prepared by dissolving | mg of angiotensin II (Beck- 
man) in 25 ml of 0.1M acetic acid in saline and sepa- 
rated into 0.5 ml aliquots of 40 ug/ml. These aliquots 
of angiotensin II were stored at —4° C until the day of 
use, at which time the required concentration was ob- 
tained by appropriate dilution with saline. Three ex- 
perimental protócols were followed. 
Part 1: Angtotensin II pressor response. The pressor re- 


sponse to angiotensin II was measured in both non- 
pregnant (N — 7) and pregnant (N — 6) rabbits. An- 
giotensin II was infused for 10 minutes into each rabbit 
via the jugular catheter at 50 and 124 ng/kg/min. Fol- 
lowing the infusion of each dose the animals were al- 
lowed to recover for a period of at least 30 minutes, 
during which time all animals had returned to control 
conditions. | | 

Part 2: Radioimmunoassay of plasma angiotensin 11 con- 
centration. Plasma samples were obtained for analysis of 
angiotensin. I concentration by radioimmunoassay i ina 
series of eight nonpregnant and nine pregnant rabbits. 
Control blood samples were collected from the femoral 
arterial catheter. On thé next day samples were col- 
lected 10 minutes following the start of the 50 ng/ 
kg/min angiotensin IL infusion, after which the rate 
was increased to 124 ng/kg/min and samples were 
again drawn 10 minutes later. 

For. each sampling point, 14 ml of blood was drawn 
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Fig. 1. The change in mean arterial blood pressure (millime- 
ters of mercury) observed in response to angiotensin 1I infu- 
sion at two different levels in awake rabbits and the effect of 
pregnancy on this response. 
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Fig. 2. The effect of pretreatment with 5 mg of phen- 
oxybenzamine on the change in mean arterial blood pressure 
observed in response to angiotensin II infusion at two differ- 
ent levels in awake fapans EO the effect of pEcenausy on this 
response. ` 


into chilled Vacutainer tubes containing ethylenedia- 
minetetra-acetic acid (Becton-Dickinson). The samples 
were spun in a refrigerated centrifuge unit (Sorvall, 
RC2-B) for 2 minutes at 2,000 rpm. The plasma was 
pipetted into chilled 3 ml plastic centrifuge tubes. Then 
30 ul of phenylmethylsulfonylfuoride (PMSF) was 
added to each tube and the sample was mixed in a 
vortex for 10 seconds and frozen in dry ice. Samples 
were stored at —60? C until the day of immunoassay. 
Plasma samples were assayed for angiotensin II in a 
manner previously described.* 

Part 3: Alpha-receptor blockade and the angiotensin FI 
pressor response. The effect of alpha-receptor blockade 
on the pressor response to angiotensin II was observed 
in five nonpregnant and six pregnant rabbits. A total of 
_ 5 mg of phenoxybenzamine (Smith, Kline-& French) 
was infused slowly over a 30-minute period into the 
jugular vein catheter. Four hours following the initia- 
tion of phenoxybenzamine infusion, the pressor re- 
sponse to angiotensin II was measured as described in 
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Part 1. The effectiveness of alpha-receptor blockade 
was confirmed at the end of each experiment by the. 


: lack of a pressor response to a 50 ug bolus injection of 


norepinephrine. 
Upon completion of the experiments the pregnant 


rabbits were killed by intravenous sodium pentobarbi- 


tal (Euthanasia Solution, Veterinary Laboratories). The 
uterus was rapidly exteriorized and each fetus was ex- 
posed and checked for viability. All pregnant rabbits 
reported in this study contained live fetuses. 

Data analysis. All data are reported as means 
+ standard errors of the means. All comparisons. were 
made with paired and unpaired t tests to compare the 
significance of differences between the means. 


Results 


Part 1: Angiotensin II pressor response. The effect 
of angiotensin II infusion on maternal arterial blood 
pressure in nonpregnant and pregnant rabbits is given 
in Table I. No difference in control mean arterial blood 
pressure was observed between pregnant rabbits (91.1 
+ 2.7 mm Hg) and nonpregnant rabbits (86.3 +.1.1 
mm Hg). Angiotensin II infusion significantly in- 
creased the mean arterial blood pressure over its con- 
trol value at each of the dose levels used in both the 
nonpregnant and.pregnant rabbits. 

At an infusion rate of 50 ng/kg/min of angiotensin 
II, the change in mean arterial blood pressure was sig- 
nificantly greater in nonpregnant rabbits (20.7 + 1.9 
mm Hg) than in pregnant rabbits (12.5 + 0.9 mm Hg) 
(P < 0.002). Similarly, at an infusion rate of 124 ng/ 
kg/min of angiotensin II, the pressure change was sig- 
nificantly greater in nonpregnant rabbits (32.8 + 0.9 
mm Hg) than in pregnant rabbits (23.5 + 1.1 mm Hg) 
(P < 0.0001). This differential sensitivity to angioten- 


sin Il is illustrated in Fig. 1, where it can be seen that 


pregnant rabbits were observed to be less sensitive to 
angiotensin II than nonpregnant rabbits. 

Part 2: Radioimmunoassay of plasma angiotensin 
II. The concentration of angiotensin-II in plasma col- 
lected during 50 ng/kg/min angiotensin II infusion was 
not found to be significantly different between preg- 
nant rabbits (0.256 + 0.072 ng/ml) and nonpregnant 
rabbits (0.273 + 0.037 ng/ml). When angiotensin II 
was infused at 124 ng/kg/min, the plasma angiotensin 
II concentration measured in pregnant rabbits was 
0.368 + 0.063 ng/ml, which was not significantly dif- 
ferent from the concentration of 0.404 + 0.057 ng/ml 
measured in nonpregnant rabbits. 

. Part 3: Alpha-receptor blockade and the angiotensin 
II pressor response. The effect of phenoxybenzamine 
treatment on the pressor response to angiotensin II in 
nonpregnant and pregnant animals is given in Table 


~ 
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II. Following phenoxybenzamine treatment the infu- 
sion of angiotensin II significantly increased mean ar- 
terial blood pressure from its control value at each of 
the doses used in both pregnant and nonpregnant 
rabbits. i 

Nonpregnant rabbits. Phenoxybenzamine significantly 
decreased control maternal arterial blood pressure in 
nonpregnant rabbits from 86.3 + 1.1 to 73.8 + 2.1mm 
Hg (P < 0.0001). When angiotensin II was infused at 
the rate of 50 ng/kg/min following phenoxybenzamine 
treatment, the change in maternal arterial blood pres- 
sure was 22.0 + 1.9 mm Hg, and this change was 
35.7 + 3.1 mm Hg when angiotensin II was infused at 
the rate of 124 ng/kg/min. Neither of these responses 
was significantly different from those observed without 
phenoxybenzamine. 

Pregnant rabbits. Phenoxybenzamine significantly de- 
creased the control maternal arterial blood pressure in 
pregnant rabbits from 91.1 + 2.7 to 62.4 + 0.6 mm Hg 


(P < 0.0001). When. 50 ng/kg/min of angiotensin II’ 


was infused, the change in maternal arterial blood 
pressure was 25.0 +2.6 mm Hg, which was sig- 
nificantly greater than the untreated response of 
12.5 + 0.9 mm Hg (P < 0.0001). Similarly, when 124 
ng/kg/min of angiotensin II was infused, the change in 
maternal arterial blood pressure was 42.4 + 3.3 mm 
Hg, which was significantly greater than the untreated 
response of 23.5 + 1.1 mm Hg (P < 0.0002). 

Comparison between nonpregnant and, pregnant rabbits. 
After phenoxybenzamine treatment, the control mean 
arterial blood pressure was significantly lower in preg- 
nant rabbits (62.4 + 0.6 mm Hg) than in nonpregnant 
rabbits (73.8 + 2.1 mm Hg) (P < 0.0001). Following 
phenoxybenzamine treatment there was no longer a 
significant difference between pregnant and nonpreg- 
nant rabbits in their response to angiotensin II. This 
loss of differential sensitivity to angiotensin II between 
pregnant and nonpregnant rabbits following alpha- 
receptor blockade is illustrated in Fig. 2. 


Comment 


There are three aspects of the current experiments 
which should be discussed. In the first place, the results 
that we have obtained do not confirm those obtained by 
O'Brien and associates. We have made a deliberate 
attempt to mimic the methods of Gants group! as 
closely as possible in that we infused the angiotensin II 
into an awake, unanesthetized preparation. It is well 
known that responses to angiotensin II are quite vari- 
able and depend upon the state of the preparation. For 
example, angiotensin [I has been shown to dilate the 
placental vasculature,* ? to have no effect on that vascu- 
lature,® 7 and to constrict that vasculature.’ In view of 
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Fig. 3. The pressor response to angiotensin II infusion as seen 
in an awake rabbit. The response that is observed is referred 
to as "error" and there is an additional unseen component of 
the préssor response referred to as compensation. 


the fact that O'Brien and associates used bolus injec- 


tions, which give a transient response, and worked with 


anesthetized animals, we are of the opinion that their 
result reflects an unphysiologic state and is an artifact 
of the state of the preparation. Therefore, we conclude 
that the experiments reported here reflect the re- 
sponses of the pregnant rabbit to angiotensin II and 
that during pregnancy the sensitivity of the rabbit to 
angiotensin II is decreased as it is in a human preg- 
nancy. The rabbit, therefore, may serve as a model for 
the angiotensin II pressor test. 

The second point of our study is that the change in 
response to angiotensin II during pregnancy is not due 
to an increased volume of distribution of angiotensin II 
nor is it due to an increase in the rate of degradation of 
angiotensin II. We have been able to show that an- 


 giotensin II levels during the infusions are not sig- 


nificantly different in the pregnant and nonpregnant 
animals. The responses that we have reported cannot, 
therefore, be artifacts due to differences in angioten- 
sin II concentrations in- pregnant and nonpregnant 
animals. 

A third point that we would like io make concerns 
the mechanism of the depressed response to angioten- 
sin II that is seen during pregnancy. It has generally 
been considered that this may be due to a change in 
prostaglandin synthesis.? Current workers think that 
some progress can be made in our understanding of 
the etiology of pre-eclampsia if we follow up the as- 
sumption that the sensitivity of the vasculature to an- 
gictensin II changes during pregnancy. We would like 
to point out that this assumption is not the only expla- 
nation of the currently available data. 

When one examines the pressor response to an- 
giotensin II in the pregnant or nonpregnant animal, 
one observes that the pressure rises at the beginning of 
che infusion and continues at that level. This is a seem- 
ingly innocuous response which may be taken for 
granted but upon further consideration it becomes ap- 
parent that it should not happen. According to the 
basic physiologic literature there are many control sys- 
tems which, in the face of an external stress, should 
return the blood pressure to normal rather than per- 
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Fig. 4. The pressor response to angiotensin II infusion as seen in pregnant and nonpregnant rabbits 
where the observed response (error) is postulated to be due to a change in ability to compensate for 
the angiotensin II infusion. The compensation + error is the same for each animal. 


mitting it to remain at an elevated level. One of the 


more well-known systems is the baroreceptor input- ` 


autonomic nervous system output reflex arc. 

The question that arises then is, "Why does the blood 
pressure not return to normal after the initiation of the 
angiotensin infusion? Once this question has been 
asked, it is apparent that the answer is that an unsuc- 
cessful attempt is being made to return the blood pres- 
sure to normal during that period. This answer in- 
cludes the inference that the state of all the other 
pressure-regulating systems is changed during.the an- 
giotensin II infusion. Were the state of the other 
pressure-regulating systems not to change during the 
infusion, then the pressor response to angiotensin II 
would be much greater than that which we see in the 
pregnant or nonp-egnant animal. This concept is 
shown in Fig. 3 where the pressor response to an infu- 
sion of angiotensin II can be considered to consist of 
unobserved compensation and an observed pressor re- 
sponse which is labeled "error." 

From this line of zrgument it, therefore, follows that 
the change in response to angiotensin II seen during 
pregnancy may be due to a change in the ability of one 
of the other control systems to compensate for the an- 
giotensin II infusion and may not be due to a direct 
change in the effect of angiotensin II on the vascula- 
ture. This point is illustrated in Fig. 4 where we have 
shown the responses of pregnant and nonpregnant 
animals to the infusion of angiotensin IT. The pregnant 
animal appears to hzve less sensitivity to angiotensin II 
because the error is lower but the difference between 
the pregnant and nonpregnant states may just as logi- 
cally be ascribed to the increased ability of the pregnant 
rabbit to compensate for the infusion. 


This logical sequence persuaded us to perform the 
experiments on animals which had been pretreated 
with phenoxybenzamine. In these animals it can be 
seen that the response to angiotensin II is elevated as 
would be predicted from the previous argument (see 
Fig. 2). It is also interesting to note that there is now no 
difference between the pregnant and nonpregnant 
animals in their response to angiotensin II. These data 
indicate that the depressed pressor response to an- 
giotensin II seen during pregnancy is not due to a 
change in the ability of the tissues to react to angioten- 
sin II but due to a change in the ability to compensate 
blood pressure in the presence of an external distur- 
bance. i 

We are not the first group to report that an apparent 
change in sensitivity to angiotensin II may be due to 
factors other than a change in the direct effect of an- 
giotensin II on the tissues. Berecek and Bohr’® have 
shown that deoxycorticosterone acetate changes the 
vascular reactivity to angiotensin II in the pig but con- 
cluded that the changes that they saw were not due to a 
change in the sensitivity of the vasculature to angioten- 
sin but due to a generalized change in ability to regu- 
late blood pressure. 

. The point of this new concept is that even though the 
changes in the angiotensin pressor test which are seen 
during pre-eclampsia may give us some clue as to the 
etiology of the disease, we must nevertheless be aware 
that the data base upon which the observations are 
made is also compatible with the fact that pre-eclampsia 
may be caused by or associated with the change in the 
ability of the autonomic nervous system to regulate the 
blood pressure and that the tissue responses to an- 
giotensin II may not be affected during this disease. 


ii iH E RAI i TPCT NOON a et Ii NN nnn 


REFERENCES 


l. Gant, N. F., Daley, G. L.; Chand, S., Whalley, P. J., and 
MacDonald, P.C: A study of angiotensin II pressor re- 
sponse throughout pers pregnancy, J. Clin: In- 
vest. 52:2682, 1972. 

2. O'Brien, P. M. S., Filshie, C. M., and Broughton-Pipkin, 


F.: The effect of prostaglandin E; on the cardiovascular 
response tọ angiotensin II in pregnant rabbits, Prosta- 
glandins 13:171, 1977. 

3. Assali, N. S., and Westerstein, A.: Regional flow-pressure 
relationship in response to angiotensin in the intact dog 
and sheep, Circ. Res. 9:189, 1961. 


Volume 136 


Pregnancy effect on angiotensin Il pressor response 767 
Number 6 ; 


. Goodfriend, T. L., Ball, D. L., and Farley, D. B.: Radio- 


non-pregnant sheep, Am. J. Physiol. 218:257, 1970. 


. Terragno, N. A., Terragno, D. A., Pacholczyk, D., and 


McGiff, J. C.: Prostaglandins and the regulation of uter- 
ine blood flow in pregnancy, Nature (Lon.) 249:57, 1974. 


Copyright information 


8. Anderson, D., Berssenbrugge, A., Phernetton, T., and 
immunoassay of angiotensin, J. Lab. Clin. Med. 72:648, Rankin, J. H. G.: Effect of angiotensin II on ovine placen- 
1968. ; tal blood flow, Proc. Soc. Exp. Biol. Med. 1 58:54, 1978. 

. Ferris, T. F., Stein, J. H., and Kauffman, J.: Uterine 9. Everett, R. B., Worley, R. J., MacDonald, P. C., and Gant, 
blood flow and uterine renin secretion, J. Clin. Invest. N. F.: Effect of prostaglandin synthetase inhibitors on 
51:2827, 1972. pressor response to angiotensin II in human pregnancy, 

. Ladner, C., Brinkman, D. R., III, Weston, P., and Assali, J. Clin. Endocrinol. Metab. 46:1007, 1978. 

N. S.: Dynamics of uterine circulation in pregnant and 10. Berecek, K. H., and Bohr, D. F.: Whole body vascular 


reactivity during the development of deoxycorticosterone 
acetate hypertension in the pig, Circ. Res. 42:764, 1978. 


The appearance of a code at the bottom of the first page of an original article in this 
JOURNAL indicates the copyright owner's consent that copies of the article may be made 
for personal or internal use, or for the personal or internal use of specific clients. This 
consent is given on the condition, however, that the copier pay the stated per copv fee 


through the Copyright Clearance Center, Inc., P.O. Box 765, Schenectady, N. Y. 12301, 
(518) 374-4430, for copying beyond that permitted by Section 107 or 108 of the U. S. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying 


for general distribution, for advertising or promotional purposes, for creating new col- 
lective works, or for resale. 





An epidemiologic study of risk factors associated with 
pregnancy following female sterilization - 
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Data on 14,700 female sterilization patients were collected by the International Fertility Research 
Program (IFRP) from 1972 to 1€78 and analyzed to determine risk factors assaciated with the 
incidence of 2regnancy following sterilization. With a case-contrcl approach, it was found that 
younger patients (<34 years old) and those who did not lactate after sterilization had a higher risk 
of becoming pregnant. Patients who were sterilized in the early phases of a service program had a 
higher risk of pregnancy than those sterilized later. In the laparoscopic series, the relative risk of 
pregnancy was four times greater in patients who had the prototvpe spring clip than in patients who 
had the Falope ring. The relative risk increased to 7.0 when patients who had the prototype spring 
clip were compared to those who had the Falope ring, electrocoagulation, or the Hocket clip. 
Patients sterilized by electrocoagulation had a low pregnancy risk, but the risk cf an ectopic 
pregnancy was significantly higher than for those sterilized with mechanical devices. In the 
culdoscopic series, the tantalum clip had an unacceptable pregnancy risk. (AM. J. OBSTET. GYNECOL. 


136:768, 1982.) 


VOLUNTARY STERILIZATION has become the most 
desired method of controlling family size among the 
populations of both the developed and the developing 
worlds. It is estimated that 76 million sterilization pro- 
cedures were performed between 1950 and 1977; a 


majority of these were requested by women.’ Many ` 


women select sterilization because it is usually pre- 
sented as a safe, effective, one-time procedure that is 
guaranteed to terminate fertility. 

During the last ten years, investigators have tested 
and reported on the ease and safety of many innovative 


From the International Fertility Research Program, 
Research Triangle Park, and Duke University Medical 
Center, Durham. 


Supported in part by the International Fertility Research 
Program and the Office of Population, United States 
Agency for International Development 
(AID/pha-C-1172). 


Received for pubiication April 17, 1979. 
Revised June 19, 1979. 
Accepled June 27, 1979. 


Reprint requests: Dr. I-Cheng Chi, International Fertility 
Research Program, Research Triangle Park, North 
Carolina: 27709. , 


768 


Table I. Selected characteristics of study population 
(14,694 cases) 


Mean age (yr.) 22.5 
Mean parity 4.7 
Time of sterilization: 
Post abortion (£6) 1295" 
Post partum (%) 18.6 
Interval (%) 69.1 
Method of. sterilization: 
Laparoscopy (%) 66.8 
Minilaparotomy (%) 27.1 
Culdoscopy (%) 6.1 


methods and techniques for female sterilization.?~® 
However, the literature includes very few adequate 
evaluations of the efficacy of these methods relative to 
the incidence of pregnancies following sterilization, 
The International Fertility Research Program (IFRP) is 
uniquely able to study these rare events through analy- 
sis of a large pool of international data recorded on 
standardized data-collection instruments. This paper 
presents an analysis of 'various female sterilization 
methods by routes of approach and tubal occlusion 
technique and identifies the possible risk factors asso- 
ciated with subsequent pregnancies. 


y 
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Table II. Laparoscopic procedures 
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Technique 
Electrocoagulation 4,309 
Falope ring 3,536 19 
Prototype spring-loaded clip 1,514 66 
Spring-loaded clip (Rocket) 457 3 
Total | 9,816 102 


*Failures due to technical errors were excluded. 


Table III. Minilaparotomy procedures 


0.7 

E. T T II 
41 27.1 27.1 4.5 
3 6.6 5.9 4.3 
63 6.4 - = 





Technique 
Pomeroy ` 2579 
Falope ring 892 i 
Fimbriectomy ' 517 1 


Total 3988 ^2 


1.0 
A ; 5.1 
La 0.0 0.0 





*Failures due to technical errors were excluded. 


1One pregnancy occurred during the thirteenth month following sterilization. 


Material and methods 


From 1972 to the middle of 1978, the IFRP collected 
data on 20,000 female sterilization patients for whom 
6 or more months of follow-up data were available. 
Factors studied included the patient’s biologic and 
sociodemographic characteristics, as well as provider 
variables. Studies were included in the current analysis 
when data were available from the same center on 100 
or more patients sterilized bv the same approach. It was 
the intent to include only those centers with sufficient 
experience to make meaningful comparisons of the 
data. Patients were eliminated from analysis when they 
had concurrent major gynecologic surgery or systemic 
disease or when unusual or multiple occlusion tech- 
niques were used. The analysis also excluded tech- 
niques where data were available on fewer than 100 
patients. In the remaining study population of 14,700 
(Table I), 222 patients were pregnant at follow-up and 
62 patients were determined to be in the luteal phase of 
the cycle and were excluded from the analysis. One 
hundred sixty pregnancies: were conceived following 
sterilization and eight of these were ectopic. 

To determine the factors associated with pregnancies 
that occur following sterilization, a matched case- con- 
trol analysis was performed.’ The 160 pregnant pa- 
tients were compared with two groups of control sub- 
jects selected from the nonpregnant patient pool. The 
rigorous matching criteria used in this study provide 
assurance that the principal findings are not spurious. 

To determine risk factors associated with patient 
characteristics, one contro! group was created by indi- 


vidually matching a pregnant patient with a nonpreg- 

nant patient by the following provider variables: center 

(identical), anesthesia (analgesia/local, regional, or 

general), surgical approach (minilaparotomy, laparos- 
copy, or culdoscopy),. tubal occlusion technique (iden- 

tical}, and sterilization performed within 30 days. 

The second control group was created to determine 
risk factors in the provider variables by individually 
matching a pregnant patient with. a nonpregnant pa- 
tient by center (identical) and the following charac- 
teristics: age (£34 or 35+), parity («4 or 5+), timing 
of sterilization (interval, postabortion, or postpartum), 
pelvic infection, and presence or absence of previous 
abdominal surgery and lactation following sterilization. 
- For both groups, the first candidate encountered in 
the data pool by admission order who had matching 
criteria and a longer observation period than that of 
her counterpart case subject was selected. By a series of 
computer programs, 131 patient pairs were success- 
fully rnatched by provider variables and 129 pas by 
patient characteristics. 

Pair-wise analysis was used to calculate the relative 
risks (RRs)* for a number of variables that might have 
related to pregnancy following sterilization. 


Clinical results 


To evaluate the efficacy of the various occlusive 
techniques, the methods studied were ‘categorized by 


*RR and its 90% two-sided confidence limits (CL) were cal- 
culated with Mettienen's? method. When the CL does not in- 
clude 1.0, the RR is statistically significant at p « 0.10. 
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Table IV. Culdoscopic procedures 





Technique 
Pomeroy _ | 392 
Tantalum clip 498 i 47 
Total 890 47 


Crude Corrected Corrected 
Patients foilures failures * rate/1,000 


l March 15, 1980 
Am. J. Obstet. Gynecol. 





Corrected one-year 
life-table rate! 1,000 


Pt | 819 — ^— 158 
51.7 - E 





*Failures due to technical errors were excluded. ` 


Table V. Compe sons VE age in 102 pairs* and lactation status in 58 pairs? 





Vee 34 
45 25 






. Members — 
no lactation 


44 


*Pairs due to technical errors were excluded, 


Case =34 Case 33+ 
Members 35+ and control 35 + and control <34 
Members— Case—no lactation ` Case—lactation and — 
lactation and control—lactation control —no lactation 







90% Con- 
fidence limits 





15 1.7 0.98-2.85 





90% Con- 
fidence limits 


56 ° 160-1929 


tPairs due to technical errors or having no information on lactation status were excluded. 


Table VI. Compas between case and control 
subjects by type of Dee 


` Procedure Control subjects 
Minilaparotomy ul 8 — 4 l 
Laparoscopy . 78 82 
Culdoscopy A3 43 
Total 129 129. 


p > 0.05 





surgical approach. Tables II to IV summarize the total 
patients and pregnancy rates for the laparoscopy, 
minilaparotomy, and culdoscopy series. There were 39 
failures due to tečhnical (operator) errors in the 
laparoscopy series; five of these occurred with elec- 
trocoagulation, nine with the Falope ring, and 25 with 


the prototype spring clip. These errors were confirmed | 


by a subsequent operative ‘procedure. 

In the minilaparotomy series, there was only one 
failure due to.technical error and all the pregnancy 
‘rates were low. There was no significant difference be- 
tween the techniques. 

Culdoscopic procedures performed with the tan- 
talum (Weck) clip had a. very high failure rate, which is 
consistent with findings of other investigators. !° The 


popularization of laparoscopy and m:nilaparotomy, as 


well as the infection and hemorrhage associated with 
vaginal procedures, has contributed to the reduced i in- 
terest in the vaginal approach. 

The prototype spring clip designed by Hulka and 
Clemens warrants further definition. The original pro- 
totype clip proved té have less than the specified pres- 


sure of 75 gm.!! The next prototype fulfilled the inven- 


_ tor's specifications regarding spring tension arid jaw 


gap prior to application and when retrieved after a 
sterilization failure. Recently a design modification has 
reduced the gap in the jaws from 0.005 to 0.001 inch to 
conform to the configuration of the Rocket clip.” 


Case-control resu its 


| OF the patient pairs matched for provider variables, 

no significant differences between case and control sub- 
jects were discerned in patient characteristics with re- 
gard to surgical difficulties during the procedures, tim- 
ing of the sterilization, contraceptive use prior to 
sterilization, incidence of previous abortions, pelvic 
surgery, parity, Gbesity, education, residence, and the 
time when intercourse was resumed. Surgical technical 
errors eliminated 29 patient pairs from this analysis. 

These 29 patient pairs had no significant differences in 
patient characteristics from the 102 patient pairs avail- 
able for study. Two patient characteristics, age and lac- 
tation, showed significant differences (Table V). There 
were more pairs in which the study patient was 
younger than 35 years and the control subject was aged 
35 or older.* The RR of sterilization failures for the 
younger patient is 1.7 times greater, which is of bor- 
derline statistical significance. There were significantly 
more pairs in which the study case did not lactate fol- 
lowing sterilization while the control did lactate.t The 
RR for nonlactating women was over five times greater 
than that for lactating women. Unfor tunately, lactation 
*RR = L y? CL = 0.98 to 2.85. 

FRR = 5.6; CL = 1.50 to 19.29. 
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Table VII. Comparisons between prototype spring clip and Falope ring in discordant laparoscopic pairs. 












Subgroups 
with both members 


<35 years old 


Postabortion or postpartum 10 
No lactation | . 11 
No surgical difficulties 9 
No technical errors . 9 


3 4.0 1:42-12.84 
3 3.3 1.18-9.24 
9 5.5 1.60-18.91 
2 4.5 1.32-15.29 
3 3.0 1.05-8.57 


Table VIII. Comparisons between prototype spring clip and other techniques* in discordant laparoscopic pairs 





. Subgroups 
with both members 





<35 years old 


Postabortion or postpartum  ' 11 
No lactation 18 
No surgical difficulties 15 
No.technical errors l ; 16 


*Includes Falope ring, electrocoagulation, and Rocket clip. 


status of these patients was only collected through the 
6-month follow-up. The contraceptive efficacy of lac- 
tation is well known; when coupled with a sterilization 
procedure, one would anticipate minimal failures. 
Studies are needed to determine if lactation influences 
the long-term success rate cf sterilization procedures. 

There were 44 patient pairs who did not lactate and 
were classified by age. These: patient pairs demon- 
strated the same increased risk related to younger age. 

For the provider variables study group, 129 patient 
pairs were matched by patient characteristics. In addi- 
tion, the following characteristics showed no: statisti- 
cally significant differences between the cases and con- 
trols: contraceptive use prior to sterilization, previous 
abortions, residence, and the time when intercourse 
was resumed. 

Of the provider variables examined, the incidence oi 
' pregnancy was significantly associated with the tubal 
occlusion technique and the center experience. Neither 
the type of anesthesia nor the route of approach (Table 
VI) showed a statistically significant difference. 

There were 78 laparoscopic patient pairs for whom 
four types of occlusion techniques were, used: elec- 
trocoagulation with or without division, Falope ring, 
prototype spring clip, and Rocket clip. Patients in 
whom the prototype spring clip was used appear to 
have a higher pregnancy risk than patients sterilized by 
. any of the other techniques. 

Meaningful comparison was possible for the 54 pairs 
where either the prototype spring clip or the Falope 
ring was used. Thirteen of the 16 discordant pairs were 
those in which the clip was used for the case subject and 
the ring for the control subject. In the three remaining 
discordant pairs, the study patient had the ring and the 


Case—clip and Case—other tech- ` l 
control—other techniques. niques and control —clip RR 
3 


90% Confidence limits 


6.0 1.50-23.96 
3 8.7 1.30-10.06 
2 9.0 2,37-34.18 
2 7.5 2.49-23.94 
3 5.9 1.85-15.38 


‘control subject had the clip. The prototype spring clip 


had an RR four times greater than the Falope ring.* 
For the entire series, the RR of pregnancy was seven 
times as great following the use of the prototype spring 
clip compared to the other three techniques com- 
bined. t | | 

The laparoscopic patient pairs were further evalu- 
ated by the following subgroups: age less than 35 years, 
postabortion or postpartum status, no lactation, no 
surgical difficulties, and no technical errors. Compari- 
sons between the prototype spring clip and the Falope 
ring revealed an RR from 3.0 to 5.5 times greater for 
the clip (Table VII). For the three alternate techniques 
combined, there was a significantly higher number of 
discordant pairs where the case subject had the pro- 
totype spring clip but the control subject had one of the 
other techniques. The RR for the clip varied from a 
3.7-fold to a nine-fold increase (Table VIII). 

The relationship between center experience and the 
incidence of poststerilization pregnancies can be eval- 


uated by intracenter comparisons according to the pa- 


tient’s admission order. Three centers had sufficient 


' numbers of “patient pairs for-analysis in which both the 


case and control member had the same tubal occlusion 
technique. In each center, all the discordant pairs were 
those.in which the case subject was operated on in the 
first 100 patient series while the control subject was 
operated on later. Patients admitted within the first 100 
of a.series have at least a threefold increased risk of 


pregnancy.t | 


*RR = 4.3; CL = 1.53 to 12.35. 
TRR = 7.0, CL = 2.29 to 21.40. - 
iLower CL of RR = 2.97. 
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Ectopic pregnancies 

After pregnancies due to technical errors were 
excluded, six of the 119 pregnancies were tubal, a rate 
of 5.0 per 100 pregnancies. Comparisons between pa- 
tients with tubal pregnancy and those with.intrauterine 
pregriancy revealed no significant differences in age, 
parity, previous contraceptive method, pre-existing 
pelvic infection, incidence of surgical difficulties, or 
operative route. In the single ectopic pregnancy that 
followed culdoscopy, the tantalum clip had been used. 
"There were 34 pregnancies following an interval lapa- 
róscopic sterilization and five of these were ectopic. 
Four of the ectopic pr egnanciés (80. 0%) followed elec- 
' trocoagulation, and one occurred after the prototype 
spring clip. Of the 29 intrauterine pregnancies, only 
10.3% followed electrocoagulation. This highly sig- 
nificant statistical difference* indicates the increased 


risks of a tubal pregnancy when electrocoagulation is 


used compared to mechanical devices. Because of the 
life-threatening aspect of ectopic pregnancy, providers 
should select those techniques which will reduce the 
chances of an ectopic pregnancy should a sterilization 
failure Occur. _ 


Comment 


Controversies exist about. whether.a pregnancy is 
more likely to occur following a sterilization performed 
concurrently with an induced abortion or one per- 
formed during the puerperium.’* ' No association 
could be found in this study. This may be due to the 
exclusion of more postabortion and postpartum pa- 
tients in the case group because of the rigorous match- 
ing of provider variables and the relatively short 
follow-up period in thisstudy. 

No statistically significant differences in pregnancy 
risks among the routes of operative approach could be 
detected. Two risk factors in patient characteristics, age 


and lactation status, and two risk factors in provider - 


variables, tubal occlusion techniques and ceriter expe- 
rience, were independently associated with incidences 
of poststerilization pregnancies. | 

Patients who were sterilized early in a program had a 
significantly higher pregnancy risk. Paired compari- 
sons were performed with both patient characteristics 
matched and provider variables controlled. In most 
centers more than one operator was involved. The in- 
cidence of major complications was also related to 
operator experience. 

Laparoscopic electrocoagulation has a reduced risk 
of pregnancy when compared to the mechanical occlu- 


*P = 0.004 by Fisher's exact test; RR = 34.7; CL = 8. 96 to 
134.38. 


March 15, 1980 
Am. J. Obstet. Gynecol. 


sive devices but has a risk of an ectopic pregnancy at 
least nine times higher than that of other techniques. 


` Other studies have suggested a similar association. 9-5 


The possibility of burns with electrocoagulation and 
the difficulty in achieving sterilization reversal pose 
additional problems for its use.!?: ?? For these reasons, a 
mechanical occlusive device is most desirable. The 
lower pregnancy risk associated with the Falope ring 
compared to the prototype spring clip appears to be a 
distinct advantage. The efficacy of the redesigned 
spring clip delivered by second puncture and other 
mechanical devices remains to be evaluated. 


Summary 


Dáta on 14,700 female sterilization patients for 
whom follow-up was available were studied for method 
and tubal occlusion technique to determine the relative 
risks of pregnancy. The total failure rate was 10.9/ 
1,000 procedures, and the rate corrected for technical 
errors was 8.2. 

The younger the woman at the time of sterilization, 
the greater the risk of future pregnancy. Women who 
lactate following sterilization have an increased protec- 
tion during that period, but no data are available about 
long-term effects on the.risk of a future pregnancy. 

Women who zre sterilized in the early phases of à 
service program have a higher risk UE failure than those 
sterilized later. | 

Culdoscopic procédures, although attractive to cer- 
tain patients and providers, have an increased risk of 


major complications and technical failures that make 


them undesirable.”! The tantalum clip should be aban- 
doned because of the high pregnancy risk. In the mini- 
laparotomy series, all three techniques studied appear 


to have low pregnancy risks. In the laparoscopic group, 


the prototype spring clip, when corrected for technical 
error, still had a one-year life-table rate of 27:1 preg- 
nancies per 1,000 procedures, which was significantly 
greater than that of other techniques. The lowest risk 
of pregnancy occurred in patients with electrocoagula- 
tion (1.9/1,000), but these patients had a significantly 
higher risk of tubal pregnancy. The Falope ring had a 
railure rate of 3.3/1,000 procedures. For the laparos- 
copic series, this is the lowest failure rate for me- 
chanical occlusive devices ur a single- puncture tech- 


. nique. 


No method of female sterilization is foolproof. Fe- 
cundability is not totally nullified by a supposedly per- 
manent contraceptive method. Providers must be 
knowledgeable about the complications and efficacy of 
the method they choose to use. Prior to sterilization, 
patients must be informed of the relative risks of the 
procedure. 


A. 
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Uterine contractility and oxytocin sensitivity in 
preterm, term, and postterm pregnancy 


KATSUHIKO TAKAHASHI, M.D. 
FREYDA DIAMOND, R.N. 
JOSEPH BIENIARZ, M.D. 
HARRY YEN, Pu.D. 

LAURENCE BURD, M.D. 


Chicago, Il'nois 


The records of 117 patients who had serial nonstress tests (N — 285) and oxytocin challenge tests 
(N — 268) were analyzed to determine whether baseline uterine contractility and/or oxytocin 
sensitivity changed with increasing gestational age. The results obtained in patients who were 
delivered before, at, and after.term were compared. Uterine contractility and oxytocin sensitivity 
increased in all groups as gestational age progressed. No significant differences in uterine 
contractility were noted among groups; however, oxytocin sensitivity was significantly increased in 
the preterm group (p < 0.001) and decreased in the postterm group (p < 0.001). Our results 
suggest thal the response of the uterus to oxytocin early in pregnancy may help to identify patients 
who will be delivered before or after term. (AM. J. OBsTET. GYNECOL. 136:774, 1980.) 


SEVERAL INVESTIGATORS have published data de- 
scribing normal uterine contractility and oxytocin sen- 
sitivity throughout human pregnancy. It has generally 
been accepted that both increase from early in gesta- 
tion until term; however, there 1s some controversy 
about the tme when the uterus exhibits maximum 
sensitivity to oxytocin.'? 


Although premature labor is the major cause of . 


neonatal.morbidity and death, the pathophysiologic 
changes of the uterus associated with preterm labor are 
not known. Turnbull and Anderson‘ observed that pa- 
tients who were delivered before term had increased 
uterine activity between the thirty-second and thirty- 
sixth weeks of gestation. Aubry and Pennington? found 
a similar pattern many weeks prior to the onset of pre- 
mature labor. Vanden Driessche and Reygaerts? re- 
ported an accelerated increase in uterine reactivity to 
oxytocin in patients who had premature labor. 

Prior to the development of successful diagnostic 
and therapeutic methods to manage patients with im- 
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pending preterm labor, it seems imperative to under- 
stand how uterine physiology varies in these patients 
when compared to normal physiology in patients who 
are delivered at term. The aim of this study was to 
quantitate and compare baseline uterine contractility 
and oxytocin sensitivity in patients who were delivered 
before term («38 weeks' gestation) to patients who 
were delivered at term (38 to 42 weeks’ gestation). A 
group of patients who were delivered after term (>42 
weeks’ gestation) was studied as well. This comparison 
was made retrospectively with the data obtained from 
patients who underwent serial nonstress tests (NSTs)’ 


and oxytocin challenge tests (OCTs)® for the detection 


of fetal well-being. With the information gathered 
from these tests, which are widely used in clinical set- 
tings, we hoped to establish parameters to predict 
which patients would be delivered before term. 


Material and methods 

Patient selection. The records of 117 patients who 
had a NST and/or an OCT in the Antenatal Diagnostic 
Unit at Michael Reese Hospital between 1975 and 1977 
were reviewed. All patients were certain of their last 


" menstrual periods. We selected 70 patients who were 


delivered at term as a control group. This group was 
chosen because the indications for the NST or OCT 
were poor obstetric history or questionable intrauterine 
growth retardation (IUGR). Although it is difficult to 


0002-9378/80/060774+ 06$00.60/0 © 1980 The C. V. Mosby Co. 
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Table J. Mean age and gravidity and parity of 
each group* 


Mean Mean Mean 
Group No. of patients | age (yr) | gravidity | parity 


Control 70 24.5 2.5 1:2 
Preterm 20 26.0 2.6 1.0 
Postterm 27 24.2 2.9 I4 


*There were no statistical differences by chi-square anal- 
ysis. 


call this group a normal control population, all of these 
patients were subsequently delivered of healthy infants 
appropriate in weight for gestational age between 38 
weeks and the end of 41 weeks of gestation. None of 
these patien-s had a medical complication of pregnancy 
nor were they receiving anv medications except pre- 
natal vitamias and iron supplements. 

A total of 20 patients were delivered before term. All 
mothers were delivered before the end of the thirty- 
seventh week of gestation and the weights of their in- 
fants were less than 2,500 grams. The indication for 
the NST or OCT in this group included hypertensive 
disorders (N = 8), diabetes mellitus (N = 5), possible 
IUGR (N = 4), poor obstetric history (N = 2), and Rh 
isoimmunization (N — 1). Since these patients had 
medical com plications, we are aware that this disease or 
therapy may confound the results of our study. 

Twenty-seven patients were delivered after 42 weeks' 
gestation an-d comprised the postterm group. The indi- 
cation for testing of these patients was the same as that 
for those patients delivered at term. Seven infants in 
this group had signs of prolonged pregnancy. 

A total o? 285 NSTs were performed: 185 in the 
group of patients delivered at term, 37 in the preterm 
group, and 63 in the group delivered after 42 weeks. 
The number of OCTs performed in each group was 
177, 32, and 64 respectively. 

All patierts were delivered vaginally following the 
spontaneous onset of labor. Assessment of the gesta- 
tional age of all pregnancies was made according to the 


‘date of the patient's last menstrual period. In many 


cases, serial ultrasound measurements were obtained 
although th.s was not uniformly done. Gestational age 
of the infants at birth was confirmed by application of a 
modified Dubowitz scoring system.® The mean age and 
parity of each group are listed in Table I. 

Conduct of NST and OCT. The methods of per- 
formance of the NST and OCT were similar to meth- 
ods previously described.” * Patients were maintained 
in a semi-Fowler's position to avoid supine hypoten- 
sion. Fetal neart rate ‘and uterine contractions were 


monitored electronically with external transducers 


(Hewlett-Packard, Models 8201B and 8030A). During 
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Fig. 1. Percent uterine contractility per 30 minutes at various 
gestational weeks. Each number shows the total of individual 
results. The solid line represents the control group and the 
doited lines represent the preterm and postterm groups. The 
values represented by the three lines were not significantly 
different. 


the first 30 minutes of the test, baseline uterine con- 
tractility was recorded. Following this period, oxytocin 
(Syntocinon, Vitarine Co., Inc.) was infused by a 
constant-infusion pump (Harvard Apparatus Co., 
Inc.). The infusion was begun at a rate of 2.33 mU/min 
and, if required, increased every 15 to 30 minutes pro- 
gressively to 3.33, 4.67, and 6.47 mU/min until three 
contractions were recorded during a 10-minute period. 
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Fig. 2. Percent uterine contractility per 30 minutes at weeks 
prior to delivery. Numbers and lines are as in Fig. 1. Values 


represented by the three lines were significantly different 


(p < 0.001). 


"The oxytocin infusion was then discontinued and uter- 


ine contractility was allowed to return to baseline val- 


ues. Testing was done weekly in most patients until 
spontaneous labor. Only one patient started labor 
within 24 hours after an OCT before 37 weeks. Al tests 
were performed by one investigator (F. D.). 
Assessment of physiologic parameters. Measure- 
"ment of uterine contractility was made by external to- 
codynamometry. Since the tocodynamometer cannot 
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Fig. 3. Total amounts of oxytocin required to-produce three 
contractions in 10 minutes at various gestational weeks. Num- 
bers and lines are as in Fig. 1. Values represented by the three 
lines were significantly different (p « 0.001). 


measure the intensity of a uterine contraction, we cal- 
culated the percent of total time that the. uterus was 
contracting (percent contraction time) during a 30- 
minute period. For example, if there were three con- 
tractions each of 1 minute duration during 30 minutes, 
the percent contraction time would be 10. . 

To measure oxytocin sensitivity we calculated the 
total amount of oxytocin administered to produce 
three contractions per 10 minutes. For example, if the 


tum 
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patient received oxytocin at a rate of 2.33 mU/min for 
15 minutes and then 3.33 mU/min for 10 minutes, the 
total amount of oxytocin would be (2.33 x 15) + (3.33 
X 10) = 68.25 mU. l 

Methods of analysis. Values obtained for percent 
contraction time and total amount of oxytocin required 
to produce three contractions in a 10-minute ‚period 
were plotted according to gestational age at which the 
test was conducted and also according to the number of 
weeks prior to delivery. A regression analysis on all 
points in each of the three groups yielded a line with a 
slope and intercept that varied in all groups. The sig- 
nificance of variations among groups was tested by 
analysis of covariance.’ 


Results 


Uterine contractility. The percents of total uterine 
contractility per 30 minutes of each group at various 
gestational ages are shown in Fig. 1. All groups dem- 
onstrated a progressive increase in uterine contractility. 
However, there were no statistical differences betwéen 


the term and preterm or term and postterm groups. In ' 
Fig. 2, the percents of uterine contractility are dis- 


played according to the weeks prior to delivery (time 
0). In this figure, the differences between the term and 
preterm and the term and postterm groups were sig- 
nificant (p « 0.001). 

Oxytocin sensitivity. The means ofthe total amounts 
of oxytocin required to produce three contractions in a 
10-minute period in each group at various gestational 
ages are shown in Fig. 3. All groups demonstrated a 
progressive decline in the total amount of oxytocin re- 
quired as pregnancy advanced, although the range was 
wide. A comparison between the slope of the lines of 
the term and preterm groups and the term and the 
postterm groups showed them to be significantly dif- 
ferent (p « 0.001). In Fig. 4 the total amount of oxyto- 
cin is displayed according to the weeks prior to de- 
livery. Although there was no statistical difference 
between the premature group and the control group, 
the difference between the control and postterm 
groups was significant (p « 0.002). 


Comment 


The results of this study indicate that spontaneous 
uterine contractions occur with increasing frequency as 
gestational age progresses (Fig. 1). There does not ap- 
pear to be any difference in the percent contraction 
time between the preterm, term, and postterm groups 
at any gestational period between 30 and 37 weeks. 
Accordingly, the finding that women who are delivered 
prematurely have fewer contractions before the onset 
of labor than women who are delivered at term is to be 
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Fig. 4. Total amounts of oxytocin required to produce three 
contractions in 10 minutes at weeks prior to delivery. Num- 
bers end lines are as in Fig. 1. There was a significant statistical 
difference between the control and postterm groups (p < 
0.002). 


expected (Fig. 2). Likewise, women who were delivered 


after term were expected to have more contractions at 
this time than the group delivered at term, and this was 
verified. 

Our findings appear to be in conflict with the results 
of Aubry arid Pennington, who demonstrated an in- 
crease in utérine activity above control values for each 
gestational age period in women who began labor pre- 
maturely. This discrepancy may be due to the differ- 
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ences in methodology. These authors used a guard- 
ring tocodynamometer to record uterine contractions. 
With this tool, values for intrauterine pressure seem to 
-be well correlated with intrauterine pressure obtained 
by direct methods.:! Their results, therefore, can be 
expressed as “activity units” (activity = frequency of 
contractions x intensity of contractions). Unfortunate- 
ly, the authors did not list separately the changes in 
frequency and intensity of contractions according ‘to 
gestational age. Although they found that overall uter- 
ine activity was higher in patients delivered prema- 


turely, it is possible that the intensity but not the fre-. 


quency of uterine contractions was increased. 


It is important io mention a serious weakness in our - 


own: methodology: of measuring percent contraction 
time. The accuracv of the external tocodynamometer 
. in detecting the length of time of a contraction may be 
influenced by factors other than the actual time the 
uterus was contracting. Such confounding factors as 
the amount of the subcutaneous tissue of the patient 
and placement o: the transducers must be considered. 
These variables zre difficult to control. We choose this 
method because it is the most frequently used tech- 
nique to measure uterine contractility in the clinical 
setting. Even though we used onlv one well-trained in- 
dividual, who was able to place the transducers in the 
optimal position. we are aware that this drawback may 
significantly influence our results. 

' The determination of oxytocin sensitivity is less iab: 
ject to methodologic error. Here we found that all 
groups demonstrated a gradual increase in response to 
oxytocin with advancement of pregnancy. These find- 
ings are in agreement with those of several inves- 
tigators. Smyth? was among one of the first inves- 
tigators to demonstrate the variable sensitivity of the 


uterus to oxytocin according to the period of gestation. _ 


He observed that a single intravenous infusion of 10 
mU of oxytocin was sufficient to produce a single con- 


traction 1 day prior to the onset of labor. A week ear-, 


lier, 10 times that amount was required. Similarly, 
Csapo and Sau vage” used an extraovular catheter and 
observed that the. response of the uterus to oxytocin 
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was significantly higher at 40 weeks than at 36 weeks of 
pregnancy. Caldeyro-Barcia and Sereno? used an in- 
trauterine catheter inserted transabdominally and also 


-noted that the response of the uterus to oxytocin in- 


creased as pregnancy advanced, reaching its maximum 
value between the thirty-second and thirty-sixth weeks. 
However, they found no further increase in the last 
weeks of pregnancy. Hendricks and Brenner? and 
McCarthy and Fugo^ observed with an abdominal pal- 
pation technique that oxytocin sensitivity increases in 
the last week of gestation. 

In this study, the significant difference found among 
the three groups in regard to sensitivity to oxytocin is 
of interest. Át each gestational age the preterm group 
was the most sensitive and the postterm group was the 
least sensitive to oxytocin (Fig. 3). Oxytocin sensitivity I 
week prior to preterm delivery was equal to but did not 
exceed that found in the group delivered at term (Fig. 
4). These results suggest that there may be an accelera- 
tion of oxytocin sensitivity in those patients delivered 
before 38 weeks. Vanden Driessche and Reygaerts® 
found similar results and described an abnormally high 
sensitivity to oxytocin in 17 patients delivered prema- 
turely. ) 

Unlike the preterm group, the patients who were 
delivered after term continued to have a significantly 
decreased sensitivity to oxytocin. Whether this repre- 
sents an alteration of the normal mechanism for the 
initiation. of labor rather than a simple delay in the 
onset of this mechanism is not clear. It is known that 
prostaglandin can ‘potentiate the effect of oxytocin 
upon the uterus. A recent study indicates that the 
amount of prostaglandin found in the amniotic fluid is 
decreased in patients delivered after term.” 

Our findings suggest that the ability to predict which 
patient will enter labor before term cannot be made by 
a weekly assessment of the frequency of uterine con- 
tractions since values for groups delivered both before 


and at term were similar in this respect. However, 


when a stress, such as oxytocin, is superimposed on all 
factors which inhibit or initiate the onset of labor, dif- 
ferences seem to emerge. 
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Uterine and ovarian artery blood flow in the 
pregnant dog 


Attempt at comparative study in pregnant women 


M. MAURICE ABITBOL, M.D. 
EMERICK DEMETER, M.D. 
THIERRY BENAROCH 


Jamaica, New York 


UABF and OABF were measured in dogs with the electromagnetic flowmeter. In eight nonpregnant 
animals, UABF was on the ave-age 3.2 ml/min and OABF 0.4 ml/min. In 10 pregnant bitches near 
term UABF was 27.3 ml/min and OABF 1.3 ml/min. Complete aortic occlusion in the pregnant bitch 


at term reduces UABF to 2.4 ml/min (loss of 24.9 ml/min) and increases OABF te only 1.6 ml/min 
(gain of 0.3 ml/min). The conclusion is that most of the blood flow to the utercplacental unit in the 

pregnant bilch is channelled through the uterine artery and the marked drop in UABF produced by 
acute aortic occlusion is not ccmpensated by an increase in OABF. The conditions are different in 
human pregnancy where the progressive nature of the aortic compression by the pregnant uterus 

allows, under the most favorable circumstances, the gradual development of a collateral circulation 
mostly through the ovarian arteries. However, this does not occur all the time as demonstrated by 

angiographic studies in a series of 12 patients and in similar studies reported in the literature. This 
could resu:t in a placental insufficiency. (AM. J. OBSTET. GYNECOL. 136:780, 1980.) 


SEVERAL AUTHORS have attributed a major role in 
supplying blood to the uteroplacental unit to the two 


ovarian arteries. Bieniarz and associates" ? have men- ` 


tioned widened ovarian arteries accommodating more 
blood when blood flow in uterine arteries becomes 
compromised as a result of aortic compression by the 
pregnant uterus. Conversely, other authors* ? have at- 
tributed a minimal or no role at all to the ovarian ar- 
teries in supplying the uteroplacental unit. So far, no 
researcher has ever given a quantitative evaluation of 
the ovarian artery blood How (OABF). The major role 
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attributed to the two ovarian arteries by certain authors 
is documented by x-ray visualization of the two ovarian 
arteries during pregnancy." 9 7 

A thorough investigation of OABF and its quantita- 
tive and qualitative variations under different physio- 
logic and pathologic conditions is the purpose of this 
study. | 


Material and methods 


In dogs. Eighteen dogs of different sizes and breeds 
were used: 10 were pregnant near term (pregnancy in 
dogs lasts 9 weeks) and eight were not pregnant. In all 
the animals the ovarian artery on each'side was ex- 
posed following a technique previously described.? An- 
esthesia was induced by a mixture of Nembutal and 
Surital diluted in normal saline and injected intrave- 
nously at a slow rate until effective. After a wide 
laparotomy incision, a segment of the ovarian artery 
was exposed lateral to the ovary and carefully dissected 
away from the surrounding structures. A 1 mm flow 
transducer was placed around it and fixed to the sur- 
rounding connective tissue to prevent any kinking. A 
flow transducer (1. 1.5, or 2.5 mm) was also placed 
around the uterine artery, its size depending on the 
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diameter of the vessel. Uterine artery blood flow 
(UABF) and OABF registered by the flow probe were 
transmitted to a recorder system. 

The abdominal aorta was exposed midway between 
the renal artery and the iliac bifurcation, and a silk 
suture was placed around it to produce its occlusion on 
demand (Fig. 1). UABF and OABF were studied when 
the abdominal aorta was completely released and then 
completely constricted, for the purpose of determining 
if any increased circulation could occur in the ovarian 
arteries when the abdominal aorta is blocked. 

The machine used was a Biotronex Laboratory 
Model BL-610 Pulsed Logic Electromagnetic Blood 
Flowmeter. Zero flow reliability was achieved by a 
100% occlusion distal to the probe but with no inter- 
vening arterial branching (between the flow probe and 
the occluder). The flowmeters were calibrated by let- 
ting normal saline flow at various known rates through 
the lumen of an isolated segment of vessel placed 
within the flowmeter. Each known rate was repeated 
five times. The average observed recorder deflection 
was then calculated for each flow rate and plotted ver- 
sus the known flow rates (in milliliters per minute).* 
There is some difference in sensitivity between saline 
and blood of various hematocrit values. For instance, 
with a blood hematocrit of 45, saline flow was 18% 
higher than blood flow. It was impractical to calibrate 
each flowmeter with blood of various hematocrit val- 
ues, especially with the ovarian flow values, which were 
minimal. However, since this paper is mostly con- 
cerned with relative flow and relative variations rather 
than absolute values, this correction was often deemed 
unnecessary. Another simple method used to measure 
OABF was to denude a segment of the ovarian artery, 
paint it with novocaine solution to prevent any vaso- 
spasm, transect it, then collect the flowing blood in a 
heparinized test tube for a specific period of time. It 
was then easy to compute the flow in milliliters per 
minute. Despite the small values, the figures thus ob- 
tained were not much different from those obtained 
with the flow probe. Only OABF recorded with the 
flowmeter will be reported here. 

UABF and OABF were measured on both sides. The 
systolic, diastolic, and mean blood flow were all re- 
corded, but only the mean blood flow will be reported 
here. 

Arterial angiography was also performed in these 
animals by injecting 10 cc of 5096 Hypaque into a cathe- 
ter introduced into the femoral artery and pushed into 
the abdominal aorta up to the level of the renal ar- 
teries. An automatic electric injector? was used to inject 
Hypaque into the aorta within 2 to 3 seconds. The pur- 
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Flow 
transducers 





Fig. 1. When the abdominal aorta of the pregnant dog is 
markedly constricted, UABF is proportionately diminished 
and OABF remains largely unaltered. 


pose was to visualize the ovarian and uterine arteries in 
the pregnant and nonpregnant state, with or without 
occlusion of the abdominal aorta. This allowed com- 
parison of the diameter of these vessels in various situ- 
ations. In addition, attempts were made to visualize the 
gestation sacs under the same conditions. 

In women. Finally, an approximate representation 
of what could be OABF in the pregnant woman was 
attempted with two sources of material: 

l. Ina previously reported series'? of seven cesarean 
hysterectomies performed for carcinoma in situ of the 
cervix diagnosed during pregnancy, two patients un- 
derwent unilateral salpingo-oophorectomy. In these 
two cases the inner diameter of different arteries (uter- 
ine, ovarian, and round ligament) were measured and 
compared with the inner diameter of similar arteries in 
two nonpregnant women of similar age who also un- 
derwent hysterectomy and unilateral salpingo-oopho- 
rectomy for carcinoma in situ of the cervix. A microme- 
ter was used for these measurements. 

2. In a series of arterial placentagraphy previously 
reported! 12 cases were found where the abdominal 
aorta was visualized as high as the level of the renal 
arteries. Placentagraphy was done in lateral position in 
one case, in supine position in nine cases, and in lateral 
then in supine position in two cases. Various degrees of 
aortic compression by the pregnant uterus near term 
were seen, mostly in supine position. These x-ray films 
were now restudied in terms of visualization of the 
ovarian arteries in pregnancy with and without aortic 
compression. 


Results 


In dogs. Satisfactory blood flow (BF) measurements 
were recorded for the ovarian and uterine arteries in 
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Fig. 2. Aortography in dogs. Arrows show ovarian (above) and uterine (below) arteries. Left, Uterine 
and ovarian arteries in nonpregnant animal. Middle, In pregnant dog, the uterine artery is markedly 
hypertrophied but the ovarian artery shows much less hypertrophy. Right, Abdominal aorta of 
pregnant dog ligated; uterine artery not visualized, ovarian artery not “widened,” and no anastomot- 
ic circulation. 


Table I. UABF and OABEF variations with aortic occlusion (in ml/min) 





Blood flow 


Eight nonpregnant dogs: 
Average: 
1. Without aortic occlusion 3.1 + 0.7 
2. With aortic occlusion 0.3 + 0.4 
Percentage: 
1. Without aortic occlusion 42.5% 
2. With aortic occlusion 4.0% 
Ten pregnant dogs: 
Average: 
1. Without aortic occlusion 28.5 + 4.2 26. 
2. With aortic occlusion 2.4+1.9 2 
Percentage: 
1. Without aortic occlusion 49.7% 
2. With aortic occlusion 4.2% 


Total UBF 





0 0.5 + 0.3 0.4 + 0.3 7.9 =:}.2 

5 0.6 + 0.3 0.5 + 0.3 1.7 + 0.4 

45.2% 6.8% 5.5% 100% 

5.2% 8.1% 6.3% 23.4% 
74 ET + 16 15+0.8 57.3 + 12.2 

2.4 1:5 4 1:2 127 EOL 8.1 + 5.9 

45.5% 2.1% 2.6% 100% 

4.4% 2.6% 3.0% 14.2% 
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all the bitches, at least on one side. Only in one non- 
pregnant dog was no OABF recorded on either side. 
The results are recorded in Table I. In some instances 
a pulsatile blood flow was seen easily on the biphasic 
recording, but on the mean flow it was so small that it 
was considered to be near zero. In the nonpregnant 
state, UABF varied from 0.5 to 4.8 ml/min, with an 
average of 3.2 ml/min, and OABF varied from 0 to 1 
ml/min, with an average of 0.4 ml/min. In term preg- 
nancy, UABF rose to an average value of 27.3 ml/min, 
and OABF to an average of 1.6 ml/min. Therefore, 


term pregnancy in the pregnant bitch produces an av- 
erage increase of 24.1 ml/min in UABF and only 1.2 
ml/min in OABF. 

Total uterine blood flow (UBF) is reported here with 
the assumption that most of it comes from the two uter- 
ine and the two ovarian arteries.'* '? Of course, other 
arteries, such as vaginal and round ligament arteries, 
could also contribute to the blood supply of the preg- 
nant uterus, but this contribution is minimal as will be 
seen later. Application of the formula UBF — 2 UABF 
+ 2 OABF shows the average UBF to be 7.3 ml/min in 
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the nonpregnant state and 57.3 ml/min in the pregnant 
state near term. The ovarian arteries contribute 4.7% 
and the uterine arteries 95.3% of the blood flow to the 
pregnancy at term. Therefore, in the total UBF, term 
pregnancy in the bitch produces an average increase of 
50.0 ml/min; 96.4% of this increase is channelled 
through the uterine arteries, whereas only 3.6% of the 
increase is channelled through the ovarian arteries. 

When the abdominal aorta is completely constricted 
important blood flow variations are observed: 

l. In the nonpregnant state, UABF was zero in half 
of the cases and near zero in the other half. OABF 
presented no noticeable variation (Table I). 

2. In term pregnancy UABF was zero in one third of 
the cases and reduced by 67 to 96% in the other two 
thirds. OABF presented no noticeable variation in half 
of the cases, and an increase below 1 ml/min in the 
other half (Table I). 

In summary, aortic constriction in the pregnant bitch 
at term produces a severe to complete reduction in 
UABEF and a minimal to no increase in OABF. 

Uterine and ovarian arteries were visualized by arte- 
rial angiography on two nonpregnant and four preg- 
nant bitches. Typical cases are shown in Fig. 2. In the 
nonpregnant state, uterine and ovarian arteries were 
represented by filamentous and tiny structures difficult 
to visualize. In pregnancy at term, the ovarian artery 
becomes barely larger than in the nonpregnant animal, 
but the uterine artery is markedly hypertrophied. 
When the abdominal aorta is completely constricted, 
the uterine artery is not visible; the ovarian artery still 
is, but it does not show any widening whatsoever, even 
with the aortic constriction lasting up to 30 minutes. 

The placenta in the dog is labyrinthine and the ges- 
tation sac can be seen during arterial angiography 
when the film is taken axially to the placental structure. 
In this condition it appears as a well-delineated circular 
line around each fetus. Under normal circumstances 
one can see several of these structures when the film is 
taken 2 seconds after the end of the Hypaque injection 
(Fig. 3). The same gestation sacs are visible when the 
ovarian arteries are ligated but they are not seen when 
the abdominal aorta is ligated. 

In women. In the four women previously reported? 
the inner diameters of the ovarian arteries were 0.5 
and 0.7 ml in the nonpregnant state and 1.0 and 1.3 ml 
in term pregnancy; for the uterine arteries, the inner 
diameters were 0.8 and 1.1 mlin the nonpregnant state 
and 4.0 and 4.3 ml in term pregnancy. In these four 
cases, the inner diameters of the ovarian artery are less 
than a millimeter larger in pregnancy than in the non- 
pregnant state, whereas the uterine artery was 3 ml 
larger. In the round ligaments one could distinguish 


Uterine and ovarian artery blood flow 783 





Fig. 3. Angiogram in pregnant dog. Gestation sacs are vi- 
sualized when aorta is not constricted (arrows), but not vi- 
sualized when aorta is constricted (Fig. 2, right). 


only small arterial structures of similar diameters in the 
pregnant and nonpregnant state (Fig. 4). 

In the 12 angiograms obtained in human pregnancy 
near term"! the ovarian arteries were visualized in only 
five cases, and in these five cases the diameter never 
exceeded 1.5 ml. Remarkably, in the two aortagrams 
performed in the lateral position during uterine re- 
laxation and repeated in the supine position during 
uterine contraction, the aortic compression was severe 
and yet the ovarian arteries were not visualized. In all 
these cases the diameter of the uterine artery or its 
major branches varied between 2.5 and 5.0 mm (Fig. 5). 


Comment 


The impression that can be drawn from this experi- 
ment is that blood supply to the placenta in the preg- 
nant bitch comes essentially from the uterine artery 
and that the blood supply from the ovarian artery is 
minimal. Indeed, there is no proof that any OABF 
reaches any of the placenta in the bitch. Acute and total 
aortic occlusion in the dog does not appear to increase 
OABF even when the occlusion lasts up to 30 minutes. 

Similar experiments in pregnant rabbits did not in- 
crease OABF either, since very severe (but not total) 
aortic constriction in this animal ended with expulsion 
of a stillborn litter the day after the constriction.'* No 
collateral circulation (ovarian or otherwise) appeared 
to take over the blood supply to the uteroplacental unit. 
In addition, those authors who have measured UBF by 
directly measuring UABF only, such as Assali and as- 
sociates,'* Greiss, and Abitbol and associates," have 
reported figures similar to those found by indirect 
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Fig. 4. Uterine (left), ovarian (middle), and round ligament (right) arteries in human subjects. Above, 
nonpregnant; below, term pregnancy. Without pregnancy, uterine artery 1s not muc h larger than 
ovarian artery; in term pregnancy, uterine artery hypertrophies markedly; ovarian artery also is 
hypertrophied but the inner diameter is not much larger. In round ligament, small arterial struc- 


tures can be recognized in nonpregnant state, and are not much larger during pregnancy. (Verhoff 
elastic stain; X40.) 





Fig. 5. Human arterial placentagraphy at term. Above, taken in lateral position without aortic 
compression; small ovarian artery (bottom arrows), wide branches of uterine artery (top arrows) and 
early placental opacification are visualized. Right, sudden compression of abdominal aorta by preg- 
nant uterus in supine position; no collateral circulation, no "recanalized" round ligament artery, and 
no “widened” ovarian artery are seen, and the placenta is not visualized. 
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methods based on the Fick principle. The implication 
is that the value of total UBF is not much different 
from that obtained by measuring UABF only, and 
therefore the role played by the ovarian arteries is 
minimal. 

It is speculative at this time to extrapolate the results 
obtained in nonprimate pregnant animals to conditions 
existing in human pregnancy for many reasons. The 
uterus in human subjects is simplex, whereas it is 
bicornuate in the dog; the placenta of the former is 
hemochorial, whereas in the latter it is labyrinthine and 
epitheliochorial. Also, the uterine horns in the preg- 
nant bitch exert their pressure ventrally without inter- 
fering with the aortic circulation, so that an acute 
occlusion of the aorta encounters ovarian arteries un- 
prepared to cope with the sudden task of creating an 
efficient collateral circulation. To the contrary, in the 
human subject, these collateral routes are being grad- 
ually developed throughout pregnancy in response to 
progressive partial obstruction of the aorta by the 
growing uterus. At least this is what should be happen- 
ing under the most favorable conditions. 

It is impossible at the present time to measure ovar- 
ian blood flow in the pregnant woman the way it was 
measured in the experimental animal. The human ma- 
terial presented here'’ !! is not large enough to draw 
conclusions. Besides, these were only clinical situations 
that did not permit the variability and flexibility avail- 
able during experimental observation. 

Other authors have presented larger series on the 
anatomy and physiology of the ovarian arteries in 
human pregnancy. Borell and Fernstrom,’ in their an- 
giographic study of the ovarian artery, visualized this 
vessel in 18 of 65 nonpregnant patients (28%) and in 
four of 12 pregnant patients (33%). In three of these 
four pregnant patients with ovarian artery visualiza- 
tion, the diameter of these vessels did not exceed 1.5 
ml, which is within the same range as the ones reported 
for the nonpregnant patients. In the fourth pregnant 
patient, the diameter was 2 mm on the right side and 3 
mm on the left, which is about double the range re- 
ported for the nonpregnant patients. 

Bieniarz and associates" * also reported an angio- 
graphic study on the ovarian artery in 70 late preg- 
nancies. They visualized this vessel in 70% of their 
cases, with a mean width of 1.7 + 0.7 ml on the right 
side and 1.2 + 0.5 ml on the left side. They reported 
cases where the ovarian arteries were open more widely 
when the abdominal aorta was markedly compressed 
by the pregnant uterus, and other cases where the ovar- 
ian arteries were also compressed by the pregnant 
uterus, so that these vessels were not visualized. 

Some authors’ mentioned a marked increase in the 
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diameter of the ovarian artery during pregnancy. The 
compensatory ability of this vessel to take over blood 
supply to the pregnant uterus is best shown by the 
well-known fact that pregnancy sometimes develops in 
women who had both uterine arteries ligated previ- 
ously. Other authors such as Warwick and Williams? 
and O'Leary and O'Leary* have stressed that the ovar- 
ian artery does not become enlarged during preg- 
nancy, therefore denying any role to this vessel in sup- 
plying blood to the uteroplacental unit. Another proof 
that OABF is limited during pregnancy is given when 
bilateral hypogastric or uterine artery ligation is per- 
formed during an acute obstetric hemorrhage; blood 
supply from all the other arteries, including ovarian, 
is not abundant enough to prevent control of the 
hemorrhage.* 

Instead of interrupting UABF suddenly, as was done 
here in the pregnant dog, Misenhimer and associates!? 
have chronically impaired UABF in the pregnant 
rhesus monkey by applying nonexpandable bands 
around the uterine arteries before pregnancy. They 
demonstrated a marked reduction in placental blood 
flow, and they ended up with a 60% fetal death rate in 
the first pregnancy after UABF impairment. Even in 
chronic experimental conditions, therefore, the col- 
lateral circulation is not always satisfactory. 

It is obvious from this review of the literature that, in 
the human subject, under favorable conditions a col- 
lateral circulation develops mostly through the ovarian 
arteries." When the abdominal aorta is compressed by 
the pregnant uterus, the ovarian arteries become wid- 
ened to accommodate more blood flow.? However, this 
does not occur all the time. In the single case of aortic 
compression during pregnancy reported by Borell and 
Fernstrom' the ovarian artery was not visualized. In the 
series of 12 aortographies presented here"! four cases 
had severe aortic compression by the pregnant uterus 
but the ovarian arteries were not visualized in two 
cases, and presented a diameter not different from the 
one reported for nonpregnancy in the other two cases. 
In the larger series presented by Bieniarz and associ- 
ates' ? the ovarian artery was not visualized in 30% of 
cases, and in some cases the visualization did not occur 
even with severe compression of the abdominal aorta 
by the pregnant uterus. These authors explained it in 
terms of the compression of the ovarian artery by the 
pregnant uterus." * Such ovarian artery compression 
by the pregnant uterus in the human subject is highly 
probable. The ovarian artery generally arises from the 
frontal aspect of the aorta, at the level of the second or 
third vertebra, but it has been found to originate as 
high as the renal artery and as low as the iliac artery.’ 
The ovarian artery, at its origin, is therefore well within 
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the zone of possible compression by the pregnant 
uterus since this zone extends from the level of the first 
to the fifth lumbar vertebrae." ? !! 

In summary, sudden and total aortic occlusion in the 
pregnant dog is not associated with any anastomotic 
circulation through the ovarian artery, apparently be- 
cause these vessels have not been prepared for it. The 
situation is different in the pregnant woman because 
the progressive partial obstruction of the abdominal 
aorta by the pregnant uterus may lead gradually to an 
anastomotic circulation, mainly through the ovarian ar- 
teries. In some cases, however, this collateral circula- 
tion appears to be deficient or even absent, at least as 
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far as the ovarian arteries are concerned. Failure of 
these adjustments could occur either because the ovar- 
ian arteries are also involved in the aortic compression 
by the pregnant uterus, or simply because they do not 
hypertrophy or dilate enough to accommodate the 
necessary blood flow increase. This situation may lead 
to an insufficient blood flow to the uteroplacental unit 
and as stated by Bieniarz and associates,! "might pre- 
dispose to hypotensive and hypertensive disorders of 
pregnancy." More experimental research in animals 
and further clinical research in pregnant women with 
more sophisticated equipment will be necessary to in- 
vestigate this further. 
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principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 
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least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient acceptance. It is recommended that new acceptors of 0.C.s 
Should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 
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conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
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tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Unciagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
En. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these ciseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes. it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of red ig risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C-s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that 0.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to m dial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 














- infarction compared to users who do not smoke, and about a 10- to 12-fold 


increased risk compared to nonusers who do nct smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
n^ must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups: consequently, 
other predispos- 

ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 


of estrogen may not be the sole factor inv. !ved. This finding has been sup- 


rted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
from circulatory diseases for 
0.C. users was estimated to be 20 per 100, (ages 15-34 —5/100,000; 
ages 35-44— 33/100,000; ages 45-49 —140/100,000). The risk is concen- 


trated in older women, in those with a long duration of use, and in cigarette 


smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 


- tion of use, nor to compare the effects of continuous vs. intermittent use. 


Although the study showed a 10-fold increase in death due to circulatory dis- 


- eases in users for 5 or more years, all of these deaths occurred in women 35 


or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The aveilable data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For ‘‘heavy’’ smokers Ds than 15 cigarettes a day), the rates given 
would be about double; for ''light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 

TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
women are: 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6. 6.1 7.4 13.9 208 226 
Abortion only $2. :15^ 19 TU:2189. E- 
Pill only—nonsmokers 3-742 "L4 22^ &k^ 71 
Pill only—smokers 15-—.16 76 108 134 5839 
IUDs only Ret), S- 12a 2 38 
Traditional 
contraception only 1.1 1.6 2.0 3.6 5.0 4.2 
Traditional contra- 
ception and abortion 0.2 0.2 0.3 0.3 0.3 0.2 


The risk of thromboembolic and thrombotic disease associated with O.C.s 
increases with age after approximately age 30 anc, for myocardial infarction, 
is further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampic toxemia and maig d y cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A— Use associated with very high risk. C — Use associated with moderate risk. 
B— Use associated with high risk. D —Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, rg ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported Suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a ue risk was suggested for the subgroups of O C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of e rua within the first 6 months of pill use was 
suggested to be predictive o re after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, oce: 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and samor hage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinica! features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic dee d 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vagina! 
malignancy. Male children so exposed may ep abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
Àn increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s. 
in pregnancy. In one case-control study it was estimated that there was a 
4 7-fold increased relative risk of limb-reduction defects in infants exposed ín 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study. cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
ene of pregnancy should be considered at the time of the first missed 
Re (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 8 months, al- 
though no ape information is available on which to base this recom- 
mendation. The administration of Andi agilis or progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 


bladder disease in users of O.C.s or qe rni In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure eon preexisting 
renal disease, a history of toxemia or elevated blood pressure oe preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ‘‘normal’’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, og obe discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly P may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
tc be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine Deua may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease,in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child nave not been determined. If 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
hysical examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients plo significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine wheather the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine pend asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones T be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal LO [ge pot 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. nbn Since the pregnant woman is predisposec to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by eens 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, pheno 
primidone, Mom tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other "nes of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
(9. editi vitamins and hypoglycemic -— ARCINOGENESIS 
e Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis. liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have reported in patients 
receiving 0.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion, 
peu diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomatas 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 


Compare your invasive - 
fetal heart rate recording with 
Roche Felasonde recording 








We did! Roche indirect fetal heart rate recording can be as good 
as a standard invasive fetal heart rate recording. This will allow 
you to monitor most of your patients non-invasively most of the 
time. Don't be limited to a monitor that does not have that capa- 
bility when a viable alternative is available. 
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The Roche 2106 Fetal Monitor is proven useful in 
virtually all antepartum patients: 
e Accuracy approaching internal monitoring. 
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e Beat-to-beat heart rate variability. 
e Complete internal monitoring capability—the 2106 Specialty 
can be used for all patients all the time. 
Hospital 
City 


Blessed relief 
after the blessed event 


m Analgesic: 20% benzocaine concentration for gentle but effective 
relief of postepisiotomy and postpartum hemorrhoidal pain and itching 
4 Soothing: 0.5% menthol for soothing, cooling effect 


a Water-soluble: no oily residue... easy on sutures, easy on skin, 
and easy to wash off 


um Convenient: available in convenient 6 oz. or 3 oz. aerosol spray 
cans that spray from any angle 


E Environmentally Safe: propellant is environmentally acceptable 
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Antepartum fetal evaluation: Development of a fetal 


biophysical profile 


FRANK A. MANNING, M.D., M.Sc., F.R.C.S. 


LAWRENCE D. PLATT, M.D. 
LOUISE SIPOS, R.N. 
Los Angeles, California 


Five fetal biophysical variables, fetal breathing movements, fetal movements, fetal tone, qualitative 
amniotic fluid volume, and the nonstress test, were measured in the same observation period in 216 
patients with high-risk pregnancies. All delivered within one week of the last observation. The 
relationship between individual biophysical variables and combinations of variables to the outcome 
of pregnancy as judged by five-minute Apgar score, fetal distress in labor, and perinatal mortality 
rate (PMN) was determined. For any single test, the false negative rate was low and was similar 
between tests, but the false positive rate was high (>50%) and varied significantly between tests. 
Combining tests resulted in a significant change in both the false negative and false positive rates 
as compared to any single test. The most accurate differentiation of the normal from the 
compromised fetus was obtained when all five variables were studied. The PNM ranged from O 
when all variables were normal to 600 per 1,000 when all were abnormal. These data suggest that 
combined fetal biophysical testing is a more accurate method of antepartum fetal evaluation than 
any single method. (AM. J. OBSTET. GYNECOL. 136:787, 1980.) 


ASSESSMENT of multiple biophysical variables is a 
standard method of evaluating conditions in the new- 
born infant (Apgar score) and adult (vital signs). The 
relative inassessability of the fetus in utero has limited 
application of these principles to antepartum fetal 
heart rate monitoring. Antepartum fetal heart rate 
tests based on acceleration of rate with fetal movement 
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(nonstress test or NST) or the presence or absence of 
periodic decelerations with uterine contractions (con- 
traction stress test or CST) have proved to be useful 
methods for antepartum assessment of fetal risk. ? 
With either test, the false negative rate is low, but the 
false positive rate is high.?^9 Thus, these tests are most 
reliable in identifying the normal fetus. 

The development of dynamic ultrasound imaging 
methods or real time B-mode ultrasound has increased 
the number of fetal biophysical activities that may be 
recorded in the antepartum period. Measurement of 
fetal breathing movements (FBM) by this method has 
been shown to be as accurate an index of fetal condi- 
tion as in the nonstress test,” 8 and the combination of 
both tests produced a false positive rate significantly 
lower than that observed with either test alone.* The 
observation of FBM in patients with an abnormal con- 
traction stress test resulted in a significant reduction in 
the false positive rate.? Fetal movements and qualitative 
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Table I. Biophysical variables 


Nonstress test 
NST—+reactive (normal): Two or more fetal heart rate 
accelerations of at least 15 bpm in amplitude and at 
least 30 seconds' duration associated with fetal move- 
ment(s) in a 20 minute period. 

NST—nonreactive (abnormal): One or less fetal heart rate 
accelerations of at least 15 bpm and 30 seconds' dura- 
' tion associated with fetal movement in 40 minutes. 

Fetal breathing movements 
FBM —present (normal): The presence of at least one 
episode of fetal breathing of at least 60 seconds' dura- 
tion with a 30 minute observation period. _ 

FBM —absent (abnormal): "The absence of FBM or the 
absence of an episode of FBM of at least 60 seconds' 
duration during a 30 minute observation period. ` 

Gross fetal body movements 
FM —present (normal): The presence of at least three dis- 
crete episodes of fetal movements with a 30 minute 
period. Simultaneous limb and trunk movements were 
counted as z single movement. 

FM —decreased. (abnormal): Two cr less discrete fetal 
movements :n a 30 minute observation period. 

Fetal tone 
Normal: Upper and lower extremities in position of full 
Hexion. Trunk in position of flexion and head flexed 
on chest. At least one episode of extension of extremi- 
ties with return to position of flexion and/or extension 
of spine with return to position of flexion. 

Decreased (abnormal): Extremities in position of extension 
or partial flexion. Spine in position of extension. Fetal 
movement not followed by return to flexion. Fetal 
hand open. 

Amniotic fluid volume _ | 
Normal: Fluid evident throughout the uterine cavity. 
Largest pocket of fluid greater than 1 cm in vertical 
diameter. EY ' 

Decreased: Fluid absent in most areas of uterine cavity. 
Largest pocket of fluid measures 1 cm or less in vertical 
axis. Crowding of fetal small parts. 


amniotic fluid volume determination by this method 
have also been shown to be helpful in antepartum as- 
sessment of fetal risk.!? !! 

In this study, we have measured five fetal biophysical 
variables (fetal breathing movements, tone, move- 
ments, nonstress cest, and qualitative amniotic fluid 
volume) during the same observation period in high- 
risk patients in order to determine the relationships 
between single variables and combinations of variables 
to outcome of pregnancy as reflected by five-minute 
Apgar score, the incidence of fetal distress in labor, and 
perinatal mortality rate. 


Methods 


Five fetal biophysical variables, fetal breathing 
movements (FBM), gross body movements (FM), fetal 
tone (FT), qualitative amniotic fluid volume (AFV), and 
fetal heart rate reactivity (nonstress test or NST), were 
measured during the ‘same observation period. All 
variables except the NST were recorded by means of a 
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Table II. Study population 


. Complications . | No. of patients 


Post dates (742 weeks) 87 
Diabetes 

Class A-15 

Class B-44 

Class C-9 

Class D-4 

Class F-2 

TEES 74 

Hypertension 20 
Suspected IUGR 17 
Rh isoimmvunization 6 


Maternal medical disorders 


Previous LSCS 3 
Placenta previa ; 2 
Other 2 

Total 216 


linear array real time ultrasound method (ADR* Model 
2130 or SKIt Ekolife) with a 3.5 megahertz transducer. 


‘The nonstress test was done by means of Doppler ul- 


trasound or phonocardiograph to record fetal heart 
rate and a tocodynanometer to record fetal movements 
(Corometricst Model 112 or Hewlett-Packard$ Model 
8030A). The NST was performed immediately before, 
during, or after the ultrasound examination (most 
NST's were done immediately before). For each obser- 
vation period, each variable was coded as normal or 
abnormal according to prescribed criteria (Table I). In 
order to facilitate comparative analysis of variable 
combinations, each variable when normal was arbitrar- 
ily assigned a score of 2 and when abncrmal a score of 
0. Variable results and scores were recorded in a sepa- 
rate book. The combination of these five variables was 
termed. Planning score. Results of the NST were used 
for clinical management according to a clinical pro- 
tocol.” Results of other biophysical variables were not 
disclosed and, therefore, did not influence outcome. 


. Observations were made by all three participants, but 


the majority were done by one of us (L.S.). 

Study patients were selected from the pregnant 
population referred to Women's Hosp:tal, LAC/USC 
Medical Center, for antepartum fe:al heart rate testing. 


Studies were repeated weekly in most patients and 


daily in some. The last observatior. within one week of 
delivery was compared with outcome of pregnancy. 
End points used to assess outcome of pregnancy were 
five-minute Apgar score, the incidence of fetal distress 
in labor, arid perinatal mortality rate and its compo- 


* Advanced Diagnostic Research, Tempe, Arizona. 
iSmith Kline Instruments, Sunnyvale, California. 
+Corometrics, New Haven, Connecticut. 
§Hewlett Packard, Fullerton, California. 


Volume 136 
Number 6 


Antepartum fetal evaluation 789 


Table III. Single fetal biophysical variable and five-minute Apgar score 









% of total 


Variable tests 





None 216 —. 
AFV-normal 161 74.5 
AFV-decreaszd 55 25.5 
FBM-present 190 87.9 
FBM-absent 26 12.1 
Fetal tone-present 172 79.6 
Fetal tone-absent 44 20.4 
NST-reactive 163 75.5 
NST-nonreactive 58 24.5 
FM-present 195 90.3 
FM-absent 21 9.7 


*p < 0.05 as compared to AFV, FT, and NST. 


197 91.2 19 8.8 

155 96.3 6 dud «0.05 
42 76.4 13 23.6 

182 95.8 8 4.2 <0.05 
15 57.7 li 42.9* 

. 164 95.3 8 4,7 <0.05 

33 75 11 25 

155 95.1 8 4.0 «0.05 
42 79 11 2] 

183 93.8 12 6.2 «0.05 
14 67 7 33 


Table IV. Combined biophysical tests and the incidence of low five-minute Apgar score 


Variasle combination 


NST + FM 

NST +-FBM 5 72 8- m 
FBM +FM . 10 70 29 
FBM + FM + NST 8 75 9 
FM + FBM + FT 10 70 16 
EM + FBM + FM + NST 8 75. 8 
FBM + FM +FT+AFV ` 7 74 9 
FBM + FM + FT + AFV + NST 5 80 8 . 


(planning score) 


Incidence of low five-minute Apgar score (<7) 


[Te [ef]. 


15:3 
14.3 


Variable score* 


% 

174 = 
170 is Ss ~ 62 6 2. =e 
sre ne a ee C 
3 jiss eS Zl "oe Gee RR te 
29. 3939. 6b 7 ss ee RS D 
7. Va 38 105 145 27 = = 
24 #84 . 39 103 137 8 E 
1] 273 23 18 50 93 119 17 


*Variables coded as 2 if normal and 0 if abnormal. - 


tN = number of patients with test combination. 


nents. Fetal distress in labor was defined as the pres- 
ence of an abnormal intrapartum fetal heart rate pat- 
tern that precipitated emergency delivery. The perina- 
tal mortality rate was corrected to exclude death di- 
rectly attributable to major congenital anomalies. Sta- 
tistical analysis of data was by the chi square method or 
by Fisher exact test. Differences were considered sig- 
nificant when the p value was «0.05. A false negative 
result was defined as an abnormal result (e.g., low 
five-minute Apgar) following a normal test. A false 
positive result was defined as a normal outcome (e.g., 
‘normal five-minute Apgar) after an abnormal test. 


Results 


Observations were made in 216 patients with high- 
risk pregnancies (Table II). The mean gestational age 
at the time of study was.38.7 + 0.1 SEM weeks (range 
30 to 44 weeks). All delivered within one week of the 


last observation and most within two days (52%). The 
average time to record real time ultrasound variables 
was 9.75 + 0.64 SEM minutes. In contrast, the average 
time to record the NST was 33.61 + 1.3 SEM minutes. 

Biophysical variables and outcome. 

Five-minute Apgar score: Overall, 19 of 216 patients 
(8.8%) were delivered of infants whose five-minute 
Apgar scores were <7. In comparison, the incidence 
of low five-minute Apgar scores after any single normal 
test was always significantly less than the overall inci- 
dence, ranging from as low as 3.7% with normal AFV 
tc as high as 6.2% with normal FM (Table III). The 
incidence of low five-minute Apgar scores was always 
significantly greater with any single abnormal result 
when compared to the normal result and ranged from 
21% with a nonreactive NST to 42.3% with the absence 
of FBM (Table III). The increases in incidence of low 
five-minute Apgar scores with the abnormal test result 
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Fig. 1. The relationship of a fetal biophysical variable score 
(planning score) to the incidence of low five-minute Apgar 
scores. A 47-foid increase in the incidence of low Apgar scores 
is observed between a score of 10 (all normal) and a score of 0 
(all abnormal). 


ranged from as little as 2.8-fold between a reactive and: 


nonreactive NST to as great as 9.8-fold between the 
presence or absence of FBM. 

The incidence of low five-minute Apgar score after 
any single normal test (false negative rate) did not vary 
significantly (Table III) The incidence of a normal 
Apgar after an abnormal result (false positive rate) was 
always greater than 50% for-any single abnormal vari- 
able (Table III). The false positive rate for the absence 
of FBM (52.4%) was significantly less than the rate ob- 
served with a nonreactive NST (76.6%) (Table IID. 
Combining normal tests did not result in any change in 
the false negative rate until at least four normal tests 
were present (Table IV). The false regative rate with a 
combination of five normal variables (1.7%) was sig- 
nificantly lower than that observed with any single 
normal test or combination of normal tests (Table IV) 
(Fig. 1) In contrast, the false positive rate fell sig- 
nificantly when two abnormal tests were present and 
was least (2096) when all five variables were abnormal. 
Combinations of normal and abnormal variables 
yielded intermediate incidences of low five-minute 


Apgar scores. The incidence of low five-minute Apgar ' 


scores rose progressively as the ratic of normal to ab- 
normal variables fell (Table IV). The greatest discrimi- 
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Table V. Single fetal biophysical test and incidence 
of fetal distress* 











Feial distress 


No. of | % of 
i oT 


f 


P 
values 








Variable 


None 183 — 12.5 
72 

AFV-normal 13] 72 8 6.1 
AFV-decreased 52 28 15 28.8 - «0.05 
FBM-present 162 89 13 8 
FBM-absent 21 lI 10 47.61 «0.05 
FT-present 147 80 Ill 7.5 AE 
FT-decreased 36 20 192 33.8 «0.05 
NST-reactive . 136 74 12 8.8 
NST-nonreactive 47° 26 ll 23.4 «0.05 
FM-present 106 91 15 9 

FM-absent 17 9 8 47+ <0.05 


*Excludes patients with primary LSCS or antepartum fetal 
death. 


tp <0.05 as compared to NR-NST. 


nation of the frequency of low five-minute Apgar 
scores was achieved when all five variables were consid- 
ered (Table IV) (Fig. 1). 

Fetal distress in labor. Labor with a liie fetus was ob- 
served in 183 of 216 patients (84.8%). The remaining 
33 patients were either delivered by elective cesarean 
section ‘before labor (23 patients) or suffered an an- 
tepartum fetal death (five patients). 

Overall, fetal distress in labor occurred in 23 of 183 
patients (12.576). The incidence of fetal distress ob-. 
served after any single normal test was always sig- 
nificantly less than the general incidence and ranged 
from: 6.195 with normal AFV to 9% with normal fetal 
movements (Table V). The incidence of fetal distress 
after a single abnorma! test was always significantly 
higher than that observed after a single normal test and 
ranged from 23.4% with a nonreactive NST to 47.6% 
with absent FBM (Table V). The increased incidence of 
fetal distress with an abnormal test ranged from as little 
as 2.6-fold between a reactive and nonreactive NST to 
as great as 6-fold between the presence or absence of 
FBM. 

The incidence of fetal distress after a single normal 


.test (false negative rate) did not vary significantly 


(Table V). Combining normal tests did not significantly 
alter the false negative rate until at least four normal 
tests were considered (Table VI) The lowest false 
negative rate (2.9%) was observed when all five vari- 
ables were normal before delivery (Table VI) (Fig. 2). 


^ The incidence of a normal labor aiter a single abnor- 


mal test (false positive rate) was always greater than 
50% for any single abnormal variable (Table V). The 
false positive rate for either the absence of FBM 
(52.496) or the absence of FM (5395) was significantly 
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Table VI. Combined biophysical tests and incidence of fetal distress 
Incidence of fetal distress 
Variable score* 


Oe a EE E E 
z 


Variable combination 


NST + FM 9 99.6 147 — 
NST + FBM 8 52.5 31 32.2 | 144 6 — = = = = 
FBM + FM 7 - 86 95 — 94 151 73 = = = = = 
FBM + FM + NST 5 60 9 77 31 161 188 58 — = ~=~~ s 
FM + FBM + FT 7 86 15 20 25 24 136 59 — = — —. 
FBM + FM + FT + NST 5 — 80 8 625 15 133 72 218 123 32  —  — 
FBM + FM + FT + AFV 5 80. 7 7014 22 227 32 156 117 34 — — 
FBM+FM+FT+AFV+NST 3 100 7 855 . dr 271 18 277 43 93 101 29 


(planning score) 


* Variables coded as 2 if normal and 0 if abnormal. 
TN = number of patients with test combination. 


Table VII. Perinatal mortality rate 











Gestational 





Biophysical variables 





age (wk.) Associated factors 
Sullbirths 
1) AM 36 5 Systemic Tm IUGR A NR A A l 
2) CL -37 ] Placenta previa, unexplained death A NR A A N 
3) SH 28 2 Severe Rh isoimmunization A NR A A i 
4) MB 37 7 Diabetic (B), unexplained death P R N N J 
5) PR 38 5 Diabetic (C), maternal ketoacidosis P R. N N 3 
6) RNT 4] I Anencephalic, intrapartum death A NR A A N 
Neonatal deaths 
D) MB | 39 5 Fetal distress, birth asphyxia, IUGR A NR A A i 
2) SH 34 2 Rh isoimmunization A NR P P i 
3) SFf 32. l IUGR, menigomyelocoele A NR A A l 
4) LHt 36 3 CHD-VSD P R P PON 
5) LBT 38 l CHD-atrial hemangioma P R P P N 


*Interval between test and death (stillbirth) or delivery (neonatal death). 


tExcluded from analysis. 


less than that observed with a nonreactive NST (76.4%) 
(Table V). Combining abnormal tests always produced 
a significant reduction in the false positive rate as com- 
pared to a single abnormal test (Table VI). The false 
positive rate was lowest (0%) when all five variables 
were abnormal (Table VI) (Fig. 2). When all five vari- 
ables were considered, the incidence of fetal distress 
was noted to rise progressively as more of the tests 
became abnormal (Fig. 2). 

Perinatal mortality rate. Overall, there were 11 perina- 
tal deaths (six stillbirths and five neonatal deaths) 


within the study population, giving an uncorrected _ 


perinatal mortality rate of 50.9 per 1,000 live births. 
One fetal death (intrapartum) and three neonatal 
deaths were associated with major congenital anomalies 
and have been excluded from analysis (Table VII). The 


corrected perinatal mortality rate for the study popu- 
lation was 32.4 per 1,000. 

ANTEPARTUM FETAL DEATH. Antepartum fetal death 
occurred within one week of a normal test result for 
each of the variables studied (Table VIII). The fetal 
death rate after a single normal test ranged from 6.1 
per 1,000 with normal fetal tone to 12.8 per 1,000 with 
a reactive NST (p > 0.2). For any single normal test, 
the fetal death rate was always significantly less than the 
overall rate for the study population. The fetal death 
rate with any single abnormal test was always sig- 
nificantly higher than that observed with the single 
normal result and ranged from 58.8 per 1,000 with a 
nonreactive NST to 142.5 per 1,000 with the absence of 
fetal movements (Table VIII). The largest difference 
in fetal death rate for normal and abnormal test pairs 
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Fig. 2. The relationship of a fetal biophysical variable score 
(planning score) to the incidence of fetal distress in labor. A. 


37.5-fold increase in the incidence of fetal distress was ob- 
served between a score of 10 (all normal) and a score of 0 (all 
abnormal) . 


was between the presence or absence of fetal move- 
ment (14-fold increase), and the least difference was 
between a reactive and nonreactive NST (4.6-fold in- 
crease). l 

The fetal death rate with combinations of two or 
three normal variables was not significantly reduced as 
compared to the single test (Table IX). Similarly, the 
fetal death rate with the presence of four normal, 
dynamic fetal variables (FBM, FM, FT, NST) did not 
differ from the single test. In contrast, there were no 
fetal deaths observed when either FBM, FM, FT; and 
AFV were all normal or when all five variables were 
normal (Table IX). 

The fetal death rate with any combination of two or 
more abnormal tests was always significantly increased 
as compared to the single test. The highest fetal death 
rate (400 per 1,000) was observed when all five vari- 
ables were abnormal before deiivery (Table IX) 
(Fig. 3). Two fetal deaths occurred when four of five 
variables were normal (Table IX). One of these deaths 
occurred during maternal diabetic ketoacidosis. ‘The 
other death was unexplained (Tables VII and IX). 

NEONATAL DEATHS. Two neonatal deaths were in- 
cluded within the analysis. The first of these was sec- 
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Fig. 3. The relationship of a fetal biophysical variable score 
(planning score) and the ircidence of antepartum fetal death. : 


ondary to severe intrapartum fetal distress, birth as- 
phyxia (Apgar 1-1), mtrauterine growth retardation, 
and meconium aspiration. Death occurred on the first 
neonatal day. Ali variables were abnormal in this infant 
five days before labor (Table VII). The second neo- 
natal death was a result of severe Rh isoimmunization. 
Two of five variables (fetal tone and movements) were 
normal in this infant two days before delivery. A third 


infant (Patient S.F., Table VII) that was excluded from 


analysis warrants special mention. In this infant, all five 
variables were abnormal six hours before delivery. The 
infant was delivered by primary cesarean section be- 
cause of an abnormal contraction stress test and sus- 
pected intrauterine growth retardation. Apgar scores 
at birth were | at one minute and 3 at five minutes, and 
the cord venous pH was 7.07. The infant died at two 


. hours of age. Intrauterine asphyxia was a major etio- 


logic factor in the infant's death, but major congenital 
anomalies incompatible with extrauterine life (renal 
agenesis, meningomyelocele) were also present. 
PERINATAL MORTALITY RATE. The perinataldeath rate 
for any single normal test ranged from 6.9 per 1,000 
with normal AFV to 15.3 per 1,000 with normal fetal 
movements (Table VIII) The PNM with the single ab- 
normal test was always significantly greater than with 
the normal test and ranged from 89.8 per 1,000 with 
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Table VIII. Single fetal biophysical variable and corrected perinatal mortality rate 





Stillbirths . Neonatal deaths Perinatal mortality 






Variable 


None 216 5 23.1 9 9.25 7 32.4 
AF V-normal 161 l 6.9 0 0 l 6.9 
AFV-decreased 55 4 59.2 l 29.6 5 89.8 
FBM-present , 1890 2 10.5 0 0 2 10.5 
FBM-absent 26 3 115.5 2 77 5 192.5 
FT-normal 179 - ] 6.1 1 6.1 . 2 19.9 
FT-absent 44 4 90.9 l 22.7 5 113.6 
NST-reactive 153 9 12.8 0. 0 2 12.8 
NS T-nonreactive 53 3 58.5 2 39 5 97.5 
FM-present 195 2 10.2 l 5. 3 15.3 
FM-absent 2] 3 142.5 1 47. 4 190 





Table IX. Fetal death rate with combination of variables 
Fetal death rate!l,000 live births 


Variable score* 


NST + FM 250 0 174 11.6 — m 
NST + FBM 7 273 35 © Vo Jig Se. 7 ee ee eee 
FBM + FM 10 300 29 0 177 13 — — — — — = 
FBM + FM + NST 8 375 9 0 36 0 163 12 — — — = 
FBM + FM + FT i 10 300 16 0 29 34.5 161 6.2 — — e 
FBM + FM + FT + NST 8 375 8 0 17 0 38 | 25 145 68 — — 
FBM + FM + FT + AFV 7 286 9 111 24 0 39 51 137 0 — — 
FBM + FM + FT + AFV + NST 5 400 8 125 11 0 23 0 50 406 119 0 
. (planning score) l 

*Variables coded-as 2 if normal and 0 if abnormal. 

TN = number of patients with test combinations. 
decreased AFV to 192.5 per 1,000 when FBM were Comment | 
absent. The greatest increase in PNM between normal In this study, we have observed a relationship be- 
and abnormal test pairs occurred between the presence tween fetal biophysical variables, both alone and in 
or absence of FBM (18.3-fold increase), and the least combination, and the outcome of pregnancy. Two of 
increase occurred between a reactive and nonreactive the end points used to judge outcome, the five-minute 
NST (6.2-fold increase) (Table VIII). Apgar score, and the incidence of fetal distress in labor, 

Combinations of up to three normial variables were while of clinical importance, must be considered as 
not associated with any significant decrease in PNM. "soft" end points since they are subjective measures 
The presence of four normal fetal dynamic biophysical and are markedly influenced by intrapartum events. 
variables (FBM, FM, FT, and NST) was not associated The blind and comparative design of this study mini- 
with any significant decrease in PNM. In contrast, there mizes this potential source of observer error or bias. 
were no perinatal deaths in patients with a combination Dynamic fetal biophysical variables such as tone, 
of normal FBM, FM, FT, and AFV or when all five breathing, movement, and heart rate reactivity are not 
variables were normal (Table X) (Fig. 4). Combinations random but rather initiated and regulated by the fetal 
of two or more abnormal tests were associated with a central nervous system (CNS), and as such, the pres- 
significant increase in PNM as compared to any single ence of a given variable is indirect evidence of a func- 
abnormal test alone (Table X). The PNM rose pro- tioning and intact CNS. Since nervous tissue function is 
gressively as more tests were abnormal and was greatest highly sensitive to hypoxemia, it seems reasonable to 
when all five tests were abnormal (600 per 1,000) assume that when a coordinated complex fetal biophys- 


(Table VIII) (Fig. 4). ical activity is observed (for example fetal breathing 
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Table X. Combined biophysical nein: and perinatal mortality rate 


Perinatal mortality rate 


Variable scoret 


Variable combination 


NST 4 FM i 330 33 i74 116 TR 
NST + FBM a 455 35 ( 170 117 ae a e - ba, Gs 
FBM + FM . 10 400 29 34 177 113 E s -— DA 
FBM + FM + NST 8 500 9 11C 36 0 163 129.2 = - S 
FBM + FM + FT | 10 400 ^ 16 29 69 161 6.2 = dee oie sS 
FBM + FM + FT + NST - 8 375 8 17 58 38 26 145 68 =. ae 
FBM + FM + FT + AFV 7 499 9 110 94 4l^ 30 5l 137 .D ze ex 
FBM + FM + FT + AFV + NST 5 600 8 125 ll 90.9 23 0 50 49 119 QO 


(planning score) 





*Variables coded as 2 if normal and 0 if abnormal. 
TNumber of patients with test combinations. 


movements), the CNS is not hypoxemic. This relation- 
ship explains both the low false negative rate observed 
with any single variable and the remarkably similar 
false negative rates between variables. The absence of a 
given biophysical variable is more difficult to interpret 
since it may reflect either a rest state or CNS depres- 
sion. Cyclic variations in the frequency of fetal.biophys- 
ical activities such as fetal breathing movements and 
gross body movements have been observed in normal 
and in high-risk pregnancies. ?? Similarly, periodicity 
in heart rate variability has been observed in primate 
fetuses. The presence or absence of cyclicity in fetal 
tone or heart rate accelerations is unknown. Factors 
that suppress CNS activity in the fetus may reduce or 
abolish fetal biophysical activities. Thus, for example, 
in animal fetuses, breathing movements are reduced or 
cease when the fetus becomes hypoxemic or when the 
mother is given a narcotic or anesthetic. In human 
pregnancies, maternal hypoxemia and cigarette smok- 
ing both reduce or abolish FBM.!* !? The latter obser- 
vation is likely a result of fetal hypoxemia, since in ani- 
mals nicotine injection or exposure to tobacco smoke 
results in fetal hypoxemia and a decrease in FBM.'* !? 
The high false positive rate observed with any single 
variable in this study suggests that periodicity may be 
the most common cause for the absence of a given 
variable. 

The nervous impulses that initiate different fetal 
biophysical activities arise from different anatomic sites 
within the brain. Thus, for example, impulses initiating 
FBM arise from the ventral surface cf the fourth ven- 
tricle, whereas those that initiate movement are likely 
to arise from the cortex. The sensitivity of these areas 
to a given depressant factor (e.g., hypoxemia) are un- 
known, but these observations suggest that variations in 


sensitivity may exist. This suggestion is supported by 
the observations that: (1) The false negative rate falls 
progressively as more normal variables are considered, 
(2) significant differences in the fzlse positive rate were 
present when single abnormal variables were com- 
pared, and (3) the incidence of abnormal outcome in- 
creased as more abnormal variables were present. This 
concept is of particular importance in antepartum fetal 
biophysical assessment, since it would allow for estima- 


tion of gradation of fetal condition and perhaps a basis 


for determining the direction and degree of a change 
in fetal status. 

Amniotic fluid volume, unlike the other variables, is 
not likely to be acutely influenced by alteration in fetal 
CNS function, yet was related to outcome of preg- 
nancy. The association of decreased AFV and an in- 
creased incidence of abnormal outcome may reflect 
one of two mechanisms. First, the decrease in AFV may 
be a result of a chronic intrauterine stress with de- 
creased fetal contribution to the amniotic fluid pool. 
This mechanism has been postulated to occur in infants 
with impaired fetal growth due to uteroplacental in- 
sufficiency.”° Alternatively, the-decreased fluid may in- 
crease risk by increasing the probability of cord com- 
pression and its sequelae. 

Antepartum assessment of fetal risk based on obser- 
vation of biophysical activities is. particularly attractive 
since this method yields immediate results, does not 
require pertubation of the intrauterine environment, is 
:ndependent of accurate gestational dating, and the re- 
sults relate specifically to the fetus being observed. 
Most antepartum fetal biophysical testing schemes are 
based on a single variable, for example heart rate accel-, 
erations with fetal movements (NST). As evident from 
these data, fetal surveillance based on any single vari- 
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able may not be the most accurate method. In-previous 


studies, combinations of fetal biophysical tests, for 
example the NST with the contraction stress test or 
NST and FBM, have resulted in à significant reduction 
in the false positive rate but did not alter the false neg- 
ative rate.* * ® 1? The data from this study indicate that 
consideration of five variables can significantly reduce 


both the false positive and false negative rates. Further, - 


since an average of less than ten minutes was required 
to measure the four ultrasound variables (FBM, FM, 
FT, and AFV), the addition of these measures to the 
NST still fell within the practical time limits for clinical 
screening.. 

Composite biophysical profiles form a standard 
method for assessment of immediate conditions in the 
adult and newborn infant. The development of real 


time ultrasound systems now permits application of. 


this principle to the fetus. These data demonstrate that 
a composite fetal biophysical profile (planning score) 
provides improved discrimination of fetal condition. 


The authors wish to thank Marcie Smith, R.N., and 
Paula Broussard, R.N., for their assistance in perform- 
ing the nonstress tests'and the house staff at Women’s 
Hospital for patient referral. We appreciate the critical 
review of this manuscript by Professor E. J. Quilligan, 
R. H. Petrie, M.D., and R. H, Paul, M.D. 
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Fig. 4. The relationship of a fetal biophysical variable score 


(planning score) to perinatal death. 
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Except in rare instances, intact membranes have been considered to be a barrier to infection of 
amniotic fluid. Amniotic fluid we es collected from 45 selected patients by amniocentesis or needle 
amniotomy prior to or during labor, or by needle aspiration atthe time of cesarean section. Fluid 
was cultured and examined directly by Gram stain. Among 14 patients who were not in labor, only 
one had growth of bacteria frem broth culture [<10 colony-forming units per milliliter (CFU/ml) of 
amniotic fluid]. Among amniotic fluid cultures from 31 patients in labor, 13 wer2 positive on primary 
plating media (710? CFU/ml), five grew in broth only, and 13 were negative. Of the 13 patients with 
positive cultures of >10? CFU/ml, eight patients had clinical chorioamnionitis; five patients were 
afebrile and clinically asymptomatic, except that premature labor occürred in three of these patients. 
Of the amniotic fluid cultures with >10? CFU/ml, six contained only aerobes, five contained only 
anaerobes, and two contained mixed aerotolerance types. Aerobic bacteria included Haemophilus 
influenzae, Pseudomonas aeruginosa, Klebsiella pneumoniae, Listeria monocytogenes, group B 
B-hemolytic streptococci, and coagulase-negative staphylococci. Anaerobic organisms isolated 
included Fusobacterium nucleatum (on three occasions), Bacteroides-corrodens, Bacteroides 
ochraceus, Bacteroides bivius, and Peptostreptococcus micros. Bacteria and leukocyies observed | 
by oil immersion microscopy on direct Gram stain of unspun amniotic fluid were significantly 
associated with culture of 10? CFU/ml. Also, the presence of bacteria on Gram stain and >10? 
CFU/ml from culture were significantly associated with the presence of clinical chorioamnionitis. 
These data demonstráted a wider spectrum of bacteria capable of colonizing amniotic fluid in the 
presence of intact membranes than was previously appreciated, indicating that direct Gram stain in 
addition to culture can provide valuable diagnostic. information. (AM. J. OBSTET. GYNECOL. 136:796, 


1980.) 


IT IS GENERALLY ASSUMED that prior to labor and 
rupture of the membranes amniotic fluid is sterile. 
Studies by Gosselin? and Lewis and associates? support 
this view. After the initiation of labor, but prior to rup- 
ture of the membranes, Stroup? found that fluid ob- 
tained by amniocentesis was sterile in 42 of 44 clinically 
uninfected patients. The two samples that showed 
. growth had only occasional diphtheroids which were 
felt to be contaminants. Prevedourakis and associates* 
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isolated aerobic bacteria from amniotic fluid obtained 
by amniocentesis during labor and prior to rupture of 
the membranes i in nine of 90 patients, but both moth- 
ers and infants did well. Lewis and associates,’ per- 
forming amniocentesis on 117 patients prior to and 
during labor, cultured the fluid both aerobically and 


. anaerobically. They concluded that the intact amniotic 


cavity is sterile. 

Bobitt and Ledger? reported quantitative bacterio- 
logic analysis of amniotic fluid from 12 patients, in 
seven of whom fluid was collected by needle am- 
niotomy across intact membranes during labor. Amni- ` 
otic fluid from five of the seven patients had bacterial 
counts of 1,000 CFU/ml, and two fluid samples had 
lower counts. Only one of the five patients was febrile 


at the time the colonized fluid was collected. The au- 


thors postulated the entity of "unrecognized am- 
nionitis," that is, a positive amniotic fluid culture in an 
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afebrile mother, in which premature labor was the only 
recognizable clinical symptom. 

Bobitt and Ledger® subsequently reported a larger 
series of amniotic fluid cultures from patients with both 
intact and ruptured membranes. Their criteria for ma- 
ternal infectious morbidity were (1) an amniotic fluid 
bacterial count of >1,000 CFU/ml] and (2) a tempera- 
ture greater than 100.4° F during labor or within 3 
hours of delivery. They noted that maternal fever was a 
late sign in clinical infection and was frequently absent 
in patients who delivered prematurely with associated 
microbiologic evidence for amnionitis. Supporting this 
view, Naeye and Peters’ concluded that chorioam- 
nionitis with intact membranes was a significant con- 
tributor to perinatal mortality, demonstrating a peak 
incidence between 20-and 26 weeks’ and beyond 37 
weeks’ gestation. In these studies, bacteriologic data 
were limited primarily to autopsy specimens; mainly 
aerobic bacteria were isolated. Many cultures, however, 
were sterile; anaerobic bacteria may have been missed. 
The authors felt that poor nutrition contributed to 
chorioamnionitis, since maternal weight gain was sub- 
optimal and the neonate was often small for gestational 


age. Naeye and Peters attributed the decrease in fre-, 


quency of chorioamnionitis after 26 weeks to the nor- 
mal appearance of a polypeptide that confers antimi- 
crobial activity to amniotic fluid as described by 
Schlievert and associates. Poor nutrition might pre- 
vent or diminish the synthesis of this polypeptide and 
lead to an increased incidence of infection. They noted 
that polyhydramnios and an. incompetent cervix also 
correlated with neonatal death associated with amniotic 
fluid infection.’ | 

Other aspects of amniotic fluid have been investi- 
gated. Larsen and associates? reported that white blood 
cells (WBC) in the amniotic fluid were associated with a 
higher fever index. But Listwa and associates!? felt that 
neither WBC nor bacteria on Gram stains correlated 
with the culture results or predicted infection. How- 
ever, amniotic fluid in both studies was obtained by 
aspiration through an intraamniotic pressure catheter 
from patients in labor, and a significant degree of bac- 
terial contamination of the specimens cannot be ruled 
out. : 

We have limited this article to an analysis of amniotic 
fluid in the presence of intact membranes. Aerobic and 
anaerobic culture of amniotic fluid, the presence of 
WBC and bacteria on direct smear of fluid, and 
neonatal and maternal status were evaluated. 


Material and methods 


Forty-five patients with intact membranes were stud- 
ied between July 15, 1977, and July 15, 1978. These 
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patien:s were not randomly selected; many patients 
underwent amniocentesis or needle amniotomy in an 


attempt to identify unrecognized amnionitis or to pro- 


vide bacteriologic information to aid in treatment of 
the neonates. The population studied was composed 
primarily of military dependents and indigent patients. 
Amniotic fluid was obtained from 31 patients in labor 
by amniocentesis, by needle amniotomy following vi- 
sualization and preparation of the membranes with 
povidone-iodine (Betadine) solution, or at cesarean 
section prior to opening the amniotic cavity. In 23 of 
the 31 patients gestational age was less than 35 weeks. 
Amniotic fluid was collected by amniocentesis or at ce- 
sarean section from 14 patients who were not in labor. 

Following aspiration, amniotic fluid was placed in 
a Port-A-Cul vial [Baltimore Biological Laboratories 
(BBL), Cockeysville, Maryland] with care taken to pre- 
vent exposure to air. Specimens were immediately de- 
livered for culture, except when they were collected at 
night. In that case, they were held at room temperature 
(with a maximum storage time of 10 hours) and deliv- 
ered.to the laboratory the next morning. The majority 


-of specimens were delivered within 2 hours. In the lab- 


oratory, a smear was prepared for Gram stain, and the 


^ fluid was placed in an anaerobic glove box (Coy Man- 


ufaciuring, Ann Arbor, Michigan) for inoculation of 
media. Anaerobic plating media included anaerobically 
stored blood agar [Brucella agar (BBL) supplemented 
with 0.5 ug/ml menadione, 5 ug/ml hemin, and 5% 
defibrinated sheep's blood], phenylethyl alcohol agar 
(BBL) supplemented with 0.5% yeast extract in addi- 
tion .to the above supplements, and kanamycin- 
vancomycin agar in which 75 ug/ml kanamycin and 7.5 
ug/ml] vancomycin (final concentration) were added to 
blood agar supplemented as above. Prereduced, 
anaerobically sterilized, chopped-meat carbohydrate 
broth (Carr-Scarborough Microbiologicals, Atlanta, 
Georgia) was inoculated as an anaerobic broth. Aerobic 
media included blood agar [trypticase soy agar (BBL) 
plus 5% defibrinated sheep's blood |, colistin—naladixic 
acid blood agar, and MacConkey plates. Anaerobic 
plates and broth were incubated at 37? C in the 
anaerobic glove box for a total of 7 and 14 days, re- 
spectively. Aerobic media were held for a total of 4 days 


. in a CO, incubator. Anaerobic organisms were iden- 


tified using Gram stain morphology, gas liquid chroma- 
tography, and biochemical testing. The API 20A 
(Analytab Products, Chamblee, Georgia) was used in 
addition to the media and techniques described in the 
Virginia Polytechnic Institute Anaerobe Laboratory Man- 


ual" Aerobic and facultative organisms .(termed 


“aerobes” in this text) were identified using standard 
laboratory procedures. 


t 
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Table I. Results of amniotic fluid culture according to method of collection 


À Bacterial growth | 














Method On primary plates Broth only No. patients 
of collection (7710? CFU/ml*) («10 CFU/ml*) No growth ' febrile during labor 
Needle amniotomy 4 5 | 7 4 
Amniocentesis c NR 0 2 8 
Cesarean section rs 0 4. 0 


*CFU/ml = Colony-forming units per milliliter of amniotic fluid. 


Table II. Summary of patients with intact membranes whose amniotic fluids contained >10? CFU/ml* 


4+ 


















Amnionitis 
in maternal 
febrile course 





Gestation 
(wk) 






Neonatal 
outcome 











Patient Amniotic fluid culture Infant cultures 





4+ + Hemophilus influenzae Gastric aspirate: 3+ Alive, RDS} — 
Haemophilus influ- 
erzae, type A 
CSF,§ blood: negative 


2 26 Yes 0 1+ > 100,000 Fusobacterium — Early Chorioam- 
l nucleatum l neonatal nionitis 
>100,000 Bacteroides death 
ockraceus 
3 24 Yes Few 34 4+ Fusobacterium nucleatum Lung: negative for Early neo- | Chorioam- 
4+ Bacteroides corrodens aerobes natal nionitis 
l + Bacteroides bivius . | death, 
pneu- 
monia 
4 27 Yes Rare 4+ 4+ Fusobacterium nucleatum — Stillborn — 
3+ Bacteroides corrodens 
5 19 Yes I 3+ 1+ Coagulase-negative — Sullborn — 
staphylococci 


: 2+ Diphtheroids 
1+ Gram-positive anaerobic 


cocci 
6 30 Yes 0 Few 1+ Listeria monocytogenes Lung: Listeria mono- Stillborn, Chorioam- 
cytogenes; B- hemo- pneu- " nionitis 
lytic streptococci, monia 
group B; Klebsiella 
7 32 Yes l+ 3+ 3+ Pseudomonas aeruginosa Blood: Pseudcinonas Alive: RDS, — 
aeruginosa ` patent ) 
Urine: 15,000 gram- ductus ar- 
negative rods teriosus 
CSF: negative 
8 23 Yes E 24 > 100,000 Peptostreptococcus — Stillborn — 
micros i 
Mycoplasma (broth only) 
9 38 No Few 0 1+ a-hemolytic streptococci — Alive, TT NI — 
1+ Anaerobic gram-positive 
cocci 
1+ Anaerobic gram-positive 
rod 
a Anaerobic gram-negative 
rod (broth only) | 
10 — 387 No Rare 0 1+ Klebsiella pneumoniae Urine: negative Alive — 
11 32 No 0 0 1+ Fusobacterium species Urine, CSF, blood, Alive, RDS — 
gastric aspirate: 
negative 


BEND NM LL 
_*Represents growth on primary plating media as opposed to broth only. 
+Concentration of bacteria present in amniotic fluid according to growth on primary plating media (see text). 
RDS = respiratory distress syndrome. 
$CSF = cerebrospinal fluid. 
|'TTN = transient tachypnea of newborn. 
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Table II— Cont d 












Gram stain 


0 


Amnionitis 
in maternal 


febrile course 






Gestation 


(wh) 
12 39 No 


Patient 





13 30 No Few 4+ 


Amniotic fluid culture 


3+ 3+ Coagulase-negative 
staphylococci 
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Neonatal 
outcome 










Infant cultures 


Lung, blood: negative Early — 
neonatal 
death, 
cystic 
adenoma- 
toid mal- 
formation 


4+ B-Hemolytic streptococci, Blood, CSF: negative Alive, TTN — 
group B 


2+ Nonhemolytic Strefto- 
coccus, not group D 





For most of the study, a semiquantitative estimate of 
the bacterial concentration in amniotic fluid was re- 
ported based on the amount of growth on solid plating 
media. One to two drops of amniotic fluid were de- 
posited onto one fourth of the surface of a plate. That 
quadrant and each sequential quadrant were then 
streaked with a bacteriologic loop. The amount of sub- 
sequent colony growth on plates was recorded using 
1+ for growth (more than 10 colonies) only within the 
primary zone of inoculation and 2+, 3+, and 4+ for 
growth (more than five colonies) in each zone sequen- 
tially streaked, respectively. Considering the method of 
plate inoculation, the semiquantitative report of bacte- 
rial growth can be approximately correlated to a corre- 
sponding concentration of bacteria (CFU) in amniotic 
. fluid as follows: 1+ growth = >100 and «105 CFU/ml! 
amniotic fluid, 2+ to 3+ growth = 10? to 10* CFU/ml, 
and 4+ growth = >10’ CFU/ml! fluid. Growth occur- 
ring only in the broth culture would normally indicate 
that there were «10 CFU/ml in the amniotic fluid. 
Later in the study, anaerobic and aerobic blood agar 
plates were inoculated using a 0.001 ml quantitative 


bacteriologic loop. The number of colonies produced: 


on these plates were counted according to the method 
of Bobitt and Ledger.* $ 

Gram stains were examined on all amniotic fluids, 
and the smear was considered positive for WBC or bac- 
teria if any stains were observed using oil immersion 


microscopy. Reports on WBC or bacteria observed 


were rank ordered by increasing concentrations as fol- 
lows: rare = few observed on search of slide, few = 
<J/oil immersion field (OIF), 1+ = 1 to 5/OIF, 2+ = 
approximately 5 to 10/OIF, 3+ = approximately 15/ 
OIF, and 4+ = >20/OKF. | 

Information concerning the number of pelvic exam- 
inations and the duration of labor was recorded in ad- 
dition to weeks of gestation and the maternal and 
neonatal course. Clinical chorioamnionitis was defined 


as a temperature exceeding 38° C without other ob- 
servable cause in a patient with uterine irritability or 
labor. Postpartum, endometritis was defined as a tem- 
perature exceeding 38° C on two occasions at least 6 
hours apart, occurring after the first 24 hours follow- 
ing delivery, when no other cause for increase in tem- 
perature could be ascertained. 

Four specimens of amniotic fluid were obtained 
while the patients were receiving antibiotics. Three of 
the patients had received cephazolin prophylaxis 15 to 
30 minutes prior to cesarean section. Because this an- 
tibiotic remains in the maternal compartment, it should 
not have interfered with cultures.* The other patient 
was receiving ampicillin for a presumed urinary tract 
infection. i 


Results 


Intact membranes without labor. For 14 patients 
who were not in labor, amniotic fluid culture and Gram 
stain were performed. Eight patients underwent am- 
hiocentesis to determine maturity. One patient was 
checked for possible rupture of the membranes, and 
one was examined for possible amnionitis. Four fluid 
specimens were obtained at cesarean section. All 14 
fluid samples were gram negative for WBC and bac- 
terla. Bacterial cultures were negative for 13 fluids, and 
in one specimen nonhemolytic streptococci and coagu- 
lase-negative staphylococci, grown only from broth cul- 
iures, were felt to be contaminants. This finding fits 
with previous reports from Prevedourakis and associ- 
ates? for patients not in labor. 

Intact membranes with labor. Bacterial culture of 
amniotic fluids from 3] patients in labor with intact 
membranes demonstrated 13 specimens with sufficient 
bacteria to produce =1+ growth on primary plating 
media, five specimens that were positive from the broth 


*Personal communication: Dr. Stanley A. Gall. 
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Table III. Summary of patients with intact membranes whose amniotic fluid cultures contained «10 CFU/ml* 









Complication 
in maternal 
febrile course 










Gestation (wk) 


14 23 No 0 
15 36 No 0 
16 37 Yes, urinary tract 0 
17 37 No Few 
18 31 Yes, amnionitis - 0 


Gram slain 






Amniotic fluid culture 







0 Bacteroides bivius — 
0 Nonhemolytic Streptococcus 
| i Anaerobic gram-positive cocci 

Anaerobic gram-negative rods 

0 Bacteroides species 

0 8-Hemolytic Streptococcus, group B 
Nonhemolytic Streptococcus, not group D 
Coagulase-negative staphylococci 

0 Anaerobic Lactobacillus species 





*Represents growth only from broth culture (none on primary plating media). 


Table IV. Correlation of direct Gram stain and culture of amniotic fluid from patients with intact membranes 






Observations 

on direct smear 

WBC 
Positivet 9 
Negative 4 

Bacteria 
Positive l 10 
Negative 3 


Positive (>10? CFU Íml*) Negative (<10 CFU !ml or no growth) 





4 . «0.05 
14 

0 
18 <0.0001 





*Represents growth on primary plating media: <10 CFU/ml represents growth only in broth culture; only > 10? CFU/ml considered 


positive for this analysis. 
TBy Fisher’s exact test. 


£Positive for WBC and/or bacteria if any were observed on search of slide. 


culture only, and 13 negative specimens. All five sam- 
ples with growth in broth only were obtained by trans- 


vaginal aspiration (reedle amniotomy). The method of : 


fluid collection and the culture results are presented in 
Table I. 

Data relating to the 13 patients in labor whose fluids 
were positive for bacteria on primary plating media 
(amniotic fluid bacterial concentrations 7100 CFU/ml) 
are summarized in Table II. Eight of the 13 patients 
had clinical chorioamnionitis at the time-of fluid collec- 
tion, whereas five patients had no clinical evidence of 
infection. One of these five patients (No. 12) was ex- 
periencing premature labor, and an amniocentesis had 
been performed 2 days prior to collection of the 
culture-positive specimen, which was obtained at cesar- 
ean section. Two other patients (Nos. 11 and 13) were 
also in premature labor. These three patients may well 
have gone into labor because of clinically asymptomatic 
chorioamnionitis. Of the 13 positive amniotic fluid cul- 
tures, six contained aerobic bacteria only, five grew 
only anaerobes, and two had a mixture of aerotoler- 
ance types (Table II). A variety of organisms was pres- 
ent, many of which have not previously been isolated 
' from amniotic fluid or have been found only after rup- 
ture of the membranes. 


Significant neonatal morbidity and mortality were 
observed in the group of patients who had bacterial 
growth of 210? CFU/ml from amniatic fluid (Table II). 
Seven mothers were delivered of stillborn or very im- 
mature infants who died in the delivery rcom. Autopsy 
material was available for only three of these seven in- 
fants. One infant kad congenital pneumonia with neg- 
ative aerobic pulmonary cultures at autopsy, one had 


congenital Listeria pneumonia, and one infant had cys- 


tic adenomatoid malformation of the lung. Of the six 
neonates who lived, three had respiratory distress syn- 
drome (RDS), and two had transient tachypnea of the 
newborn (ITN). Only one infant had a normal 
neonatal course. It is interesting that 11 of these 13 
pregnancies were at less than 33 weeks' gestation. 

In five mothers in labor bacteria were present in low 
concentrations (positive culture from the broth only). 
Three cultures were positive only for anaerobes, one 
only for aerobes, and one for mixed aerotolerance 
types (Table III). In one of these five patients (No. 15), 
fetal death was diagnosed 2 weeks prior to spontaneous. 
labor. It must be assumed that labor was secondary to 
intrauterine fetal death. Another patient (No. 18) was 
febrile while i in labor with no recognizable cause other 
than probable chorioamnionitis. The patient was deliv- 
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ered of an infant who had TTN but subsequently did 
well. A third patient (No. 14) was delivered, at 23 
weeks, of an infant who died in the immediate newborn 
period. The other two infants did well, and the 13 in- 
fants born of mothers with negative amniotic fluid cul- 
tures in labor all had a noninfected neonatal course. 

The presence or absence of WBC and bacteria on 
Gram stains of amniotic fluids of laboring patients was 
evaluated with respect to the culture results (Table IV). 
The presence of WBC correlated with growth of 7 10* 
CFU/ml if the analysis was made on the basis of finding 
WBC, even if rare or few; there was no correlation 
when smears were analyzed as positive for WBC on the 
basis of z1 WBC/OIF. The presence of bacteria on 
Gram stain was strongly correlated with growth of 
>10? CFU/ml. When the presence or absence of WBC 
and bacteria on direct smear of.amniotic fluid and the 
culture results were each analyzed with respect to clini- 
cally apparent chorioamnionitis, the presence of WBC 
was not correlated, whereas the bacteria on Gram stain 
and culture of >10? CFU/ml were significantly associ- 
ated with clinical chorioamnionitis (Table V). 

'The effect of duration of labor (range, 1 to 48 hours) 
and number of vaginal examinations (range, 0 to 10) 
prior to amniotic fluid culture was analyzed for the 31 
patients in labor. Neither duration of labor nor the 
number of vaginal examinations correlated with posi- 
tive bacterial cultures using a rank-ordered test for 
analysis (p > 0.05, Mann-Whitney U test). ' | 

Maternal infection. Of the entire group of 45 pa- 
tients studied, 13 mothers had a temperature exceed- 
ing 38°C prior to delivery. Three of the 13 had urinary 
tract infections (in two patients pyelonephritis was 


present); these three patients had gram-negative stains. 


from amniotic fluid, and only one patient had a positive 
fluid culture (broth only). Ten patients had clinical 
chorioamnionitis, and in eight of these the diagnosis 
was confirmed by growth of 710? CFU/ml on culture 
(Table IT). One patient (No. 18, Table III) had a tem- 
perature of 39° C with no obvious source other than 
amnionitis. Maternal blood and urine cultures were 
negative, and only premature labor and growth of an 
anaerobic Lactobacillus in the broth suggested am- 
nionitis. The remaining patient was in premature labor 
and underwent amniocentesis 2 hours prior to a tem- 
perature elevation to 38.4? C. Although the amniotic 
fluid culture and infant gastric aspirate, blood, spinal 
fluid, and urine cultures were negative, pathologic 
examination of the placenta revealed inflammation. 
Only two mothers of the entire group of 45 patients 
developed postpartum endometritis. One of these pa- 
tients who was not in labor underwent elective repeat 
cesarean section, and the culture and Gram stain of 
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Table V. Correlation of gram stain and culture of 
amniotic fluid with clinical findings 













Laboratory Clinical chorioamnionitis 
observations 


on fluid 





Yes 


WBC 

Positive t 7 6 

Negative 3 15 0.9 
Bacteria 

Positive 8 5 

Negative 2 16 TS 
Culture 

Positive 8 5 

Negative 2 16 ee 





*By Fisher's exact test. 

tPositive for WBC and/or bacteria if any were observed on 
search of the slide; positive on culture when bacteria were 
present at >10? CFU/ml. 


amniotic fluid were negative. The other patient (No. 


13, Table II) underwent cesarean section for a prema- 
ture, undescended breech presentation. Amniotic fluid 


culture from this patient was positive, with the direct 


Gram stain showing a few WBC and 4+ bacteria. 
Neither of these patients with endometritis was febrile 
prior to delivery. 


Comment 


The incidence of chorioamnionitis is inversely re- 
lated to gestational age; clinically, there is a history of 
premature rupture of membranes. However, severe 
chorioamnionitis may occur with intact membranes. 
Blanc™ saw the role of chorioamnionitis as a precursor 
af transorificial bacterial infection of the fetus and con- 
genital infections of the néonate. In the present series 
of patients, all with intact membranes, amniotic fluid 
cultures substantiated the diagnosis of clinical am- 
nionitis in eight patients. A ninth patient had low con- 
centrations of bacteria cultured from amniotic fluid 
(broth only) but appeared to have no focus of infection 
other than the uterus. “Unrecognized amnionitis,” that 
is, microbial colonization of the amniotic fluid in a 
laboring patient without fever, was present in five 
mothers with intact membranes when only those pa- 
tients whose fluids contained >10? CFU/ml were 
considered. Both aerobic and anaerobic bacteria were 
implicated. Three of the infants of mothers with un- 
recognized amnionitis had respiratory problems in the 
nursery. Although, as was previously noted, fever is a 
late sign of infection, in only two of the five afebrile 
patients with positive amniotic fluid cultures was labor 
interrupted by cesarean section. — | 

Previous reports on the bacterial etiology of chorio- 
amnionitis with intact membranes have described 
aerobic bacteria such as Listeria monocytogenes, group B 
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streptococci," Proteus, Staphylococcus aureus, Escherichia 
coli, enterococci, and Pseudomonas (in low concentra- 
tion).? Haemophilus influenzae has recently been re- 
ported as a pathogen in chorioamnionitis in patients 
with ruptured membranes,’ but tkere are apparently 
no previous reports of isolation from intact mem- 
branes. In the present study, Klebsiella pneumoniae and a 
high concentration of P. aeruginosa were also identified 
from amniotic fluid. In the latter instance the infant 
also had a positive blood culture for P. aeruginosa. 
Coagulase-negative Staphylococcus, considered to be a 
nonpathogen, was also found in significant concentra- 
tions. In one patient this may have been secondarv to 
an amniocentesis performed 2 days previously during 
which bacterial contamination of the fluid may have 
occurred. This possibility had been advanced previ- 
ously by Harwick and associates.!9 

There is a paucity of data on the role of anaerobic 
bacteria in chorioamnionitis. Bobitt and Ledger? have 
recently described Peptococcus and Bacteroides species 
and anaerobic gram-positive rods in concentrations of 
_ 21,000 CFU/ml amniotic fluid from intact membranes. 
A Fusobacterium species in lower concentrations was also 
isolated. In the present series, only anaerobic species 
were isolated in concentrations of >10? CFU/ml am- 


niotic fluid in five patients. Although these newborn. 


and stillborn infants were not cultured for anaerobic 
bacteria, these anaerobes isolated from amniotic fluid 
were associated with premature labor and an overall 
mortality rate of 80% (four of the five neonates) due to 
early neonatal death or stillbirth. The other infant de- 
veloped RDS. In the two instances in which anaerobes 
were present with zerobic species, one infant was 
stillborn whereas the other had TTN and lived. No 
obvious aerobic pathogen was present in these mix- 
tures although, rarely, coagulase-negative staphylococci, 
diphtheroids, and a-hemolytic streptococci may be in- 
volved in infection. In previous years, prior to ade- 
quate anaerobic specimen collection, transport, and 
processing, these cases would have been labeled chori- 
oamnionitis with no bacterial source identified. The 
pathogenic potential of anaerobic gram-negative rods, 
Bacteroides and Fusobacterium, and the anaerobic gram- 
positive cocci has recently been defined more clearlv, 
although the involvement of anaerobic gram-positive 
cocci in obstetric and gynecologic infections, particu- 
larly puerperal infections, has been recognized since 
the 1920s. | 

An interesting spectrum of anaerooic bacteria was 
isolated in the present series. There were four isola- 
tions of Fusobacterium species, mostly in very high 
counts, and three of these were Fusobacterium nucleatum. 
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High counts of Bacteroides corrodens also were isolated 
from two patients. Bacteroides bivius has only recently 
been described," but it is commonly found in the va- 
gina of premenopausal women.'* Data from our lab- 
oratory indicate that this organism, which may be 
penicillin resistant, is a significant pathogen in obstetric 
and gynecologic infecticns. A high count of Peptostrep- 
tococcus micros was obtained from a patient with clinical 
amnionitis whose infart was stillborn, although on 
Gram stain nonisolated 4+ gram-negative bacilli were 
also observed. Bacteroides fragilis, considered to be the 
most common among the anderobic gram-negative 
bacilli in obstetric and gynecologic infection, was not 
isolated in this series. 

The endocervical carriage of aerobic and anaerobic 
bacteria among pregnant women has been described by 
Goplerud and associates.!? They found that overall, the 
bacterial flora type from women in the first trimester of 
pregnancy was similar to that described in recent re- 
ports for nonpregnant, premenopausal women. How- 
ever, significant shifts in the bacterial flora were dem- 
onstrated as pregnancy progressed. Whereas the aver- 
age number of species of aerobic bacteria remained 
nearly static throughout pregnancy, (2.8 species in the 
first trimester) numbers of anaerobic species dropped 
from an average of 3.24 in the first trimester to 2.47 in 


the latter half of the third trimester and then markedly 


increased to 4.89 by the third postpartum day. Bacte- 
riostatic activity of amniotic fluid against anaerobes was 
found by Thadepalli and associates?" ? to progress 
concurrently with pregnancy. Amniotic fluid from 


` term pregnancies exerted a temporary bacteriostatic 


effect on strains of Peptostreptococcus anaerobius, Pep- 
tococeus prevotu, and B. fragilis and more prolonged bac- 
teriostatic effects on E. coli and Bacteroides coagulans. 
These data on endocervical flora and inhibitory prop- 
erties of amniotic fluid at various gestational ages may 
relate to the finding among our patients that anaerobic 
organisms were isolated in the more premature de- 
liveries (Table II). One or both of these factors could 
have been operating: (1) Anaerobic organisms were 
present more frequently in the endocervical canal in 
earlier gestations, providing a source of bacteria for 
colonization of fluid, and (2) the increasing antimicro- 
bial properties of amniotic fluid against anaerobes may 
have decreased the likelihood of colonization with ad- 
vancing gestational age. 

In our study of amniotic fluid from intact mem- 
branes, the presence of both WBC and bacteria on 
Gram stain was correlated with growth of >10? 
CFU/ml in culture. Both bacteria on direct stain .and 
>10? CFU/ml on culture correlated with clinical 
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chorioamnionitis. These findings are at slight variance 
with previous reports,” 1° which perhaps can be ex- 
plained by different thresholds for positivity (>1 
WBC/OIF? or high-power field?) and collection of 
fluid from patients with ruptured membranes. In the 
presence of intact membranes, analysis of amniotic 


fluid by Gram stain may offer a helpful, rapid diagnos- ` 


tic tool for recognition of in utero colonization. Its po- 
tential usefulness must be evaluated in a larger series. 
Thus, microscopic examination in addition to culture 
of fluid may allow recognition of asymptomatic am- 
nionitis. Our data support the suggestion of Bobitt and 


Ledger? 9 that unrecognized amnionitis may have a 


causal relationship to prematurity and neonatal infec- 
tion. However, the incidence of colonization of amni- 
otic fluid in the presence of intact membranes, and the 
frequency with which this event subsequently leads to 
premature labor and maternal and/or fetal infection, 
have not yet been established. 

The definition of chorioamnionitis remains elusive. 
Bobitt and Ledger? have suggested that in addition to 
the usual signs and symptoms of clinical chorioam- 
nionitis, an amniotic fluid culture of 71,000 CFU/ml 
be used as part of the criteria. This presumes that fluid 
is available for analysis, a situation which is generally 
true when the membranes are intact. Our data support 
the usefulness of amniotic fluid culture and also a 
Gram stain index of amnionitis, but the significance of 
using 71,000 CFU/ml as demarcation between infec- 
tion and noninfection cannot be analyzed from the 
present series. The majority of fluids analyzed did con- 
tain 1,000 CFU/ml. However, in three instances in 
which the Gram stain was negative and the plate 
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growth was only 1+, the count could have been «1,000 
CFU/ml. We suspect that lower bacterial counts in 
amniotic fluid may be significant, especially when ob- 
tained in the presence of intact membranes. It is logical 
to assume that, initially, relatively small numbers of 
bacteria enter the fluid, and these progressively in- 
crease in concentration with time if the bacteriostatic 
and bactericidal qualities of the fluid are not sufficient 
to inhibit or destroy the organism. Bobitt and Ledger® 


. have demonstrated a progressive increase in bacterial 


counts from serially obtained specimens. Thus, isola- 
tion from broth only («10 CFU/ml) could represent 
the earlier stages of infection, but the possibility of con- 
tamination when amniotomy is performed through the 
cervix remains. 

However, not all patients with clinical chorioam- 
nionitis confirmed by placental pathology have sig- 
nificant bacterial growth in their amniotic fluid. Two 
patients in our series had clinical disease, one with a 
negative culture but with inflammation of the placenta 
and the other with growth from the broth only. Al- 
though positive amniotic fluid cultures from patients 
with intact membranes confirm the diagnosis of chori- 
oamnionitis and delineate the bacteria to which the 
neonate has been exposed, a negative culture does not 
exclude this diagnosis. The infection could be limited 
to the membranes or placenta or other microorgan- 
isms, such as virus, mycoplasma, and chlamydia, could 
be involved. 


We thank Martha Kory, Barbara Estevez, Mary 
Helen Boone, and June Gregonis for their excellent 


technical assistance. 
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Sonar fetal cephalometry: Comparison of bistable 
with gray. scale and real-time techniques 
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The fetal biparietal diameter was measured simultaneously with B-scan bistable and gray scale 
techniques and subsequently with real-time ultrasonography. Measurements were made from outer 
table to outer table with the bistable technique, which has been proven to be accurate and reliable. 
With the gray scale and real-time modalities, distances were measured between several landmarks 
from the same image. Of all measurements taken from gray scale and realtime images, those 
between the centers of each band outlining the fetal skull showed the best correlation and the 
closest values to measurements using the standard bistable technique. Discrepancies exceeded 2 
mm in only 5% with the gray scale and in 2% with the real-time technique. Using the measurement 
_between outer and inner aspects of the cephalic band, the percentages of discrepancies exceeding 
2 mm were 7% with gray scale and 6% with real time. (am J. OBSTET. GYNECOL. 136:805, 1980.) 


SONAR FETAL CEPHALOMETRY has become an im- 
portant tool in the estimation of gestational age and in 
the diagnosis of fetal growth abnormalities. With ad- 
vancement of sonar instrumentation, the precision of 
fetal cephalometry has become superior to that of di- 
rect caliper mensuration.! Important advancements in 
recent years have been the development of gray scale 
and real-time sonography. Use of the images from 
these modalities for fetal cephalometry has been advo- 
cated. Unfortunately, the fetal head is outlined with the 
newer techniques as a broader band compared to the 
fine line on bistable images. Therefore, two questions 
arise: Which landmarks of the gray scale and real-time 
image should be used for cephalometry? Is there an 
acceptable relationship between results obtained with 
the standard bistable method on one hand and the gray 
scale and real-time techniques on the other? 

This study was undertaken to compare conventional 
bistable measurements of the fetal biparietal diameter 
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with distances between different landmarks of the fetal 
head obtained from gray scale and real-time images. 


Material and methods 


Sonar measurements were performed with a Picker 
Echo View. XI Laminograph with A-mode, B-mode, 
and grav scale (EDC) capabilities. The instrument had 
a power output of 0.2 mW/sq cm and a pulse repetition 
rate of 1,000 per second. Probes with a frequency of 2 
and 2.25 MHz were used. Mineral oil served as a cou- 
pling agent. On a hydraulic table (Ritter 75F), with the 
head tilted 20 degrees or more to allow visualization of 
the full contour of the fetal head, longitudinal scans 
were made beginning in the midline. To assess the lo- 
cation of the fetal head in relation to the vertical axis of 
the uterus, the cephalic flexion and possible asynclitism 
were investigated. Approximately five Polaroid films of 
the gray scale image were taken at 2 cm intervals. Sub- 
sequently, the examining table was rotated 90 degrees 
for transverse scanning. The abdomen over the fetal 
head was scanned simultaneously every 0.5 cm with 
bistable and gray scale techniques. Attempts were made 
to visualize midline echoes in eyery plane. Eight to ten 
Polaroid pictures were taken with each technique; from 
them, the widest diameter of the transcoronal plane 
was identified. 

The bistable photographs of the fetal head were 
measured with stainless steel dividers, and the biparie- 
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Table I. Frequency of bistable biparietal diameter 
(BPD) measurements in 150 cases 


BPD (mm) | No. of measurements 


20-39 15 
40-59 13 
: 60-79 36 





80-102 . 86 


tal diameter was read from outer table to outer table. 
This dimension was transferred to a millimetric scale, 
which is a photograph of the crystal control marker 
used as a constant source of calibration for the speed of 
sound of 1,540 per second in tissue. Equipment was 
operated by an ultrasound technician and one of the 
authors (R. S. R.). 

. The centimetric scale superimposed on the gray scale 
films was used to measure the widest biparietal diame- 
ter between the following landmarks: (1) from outer 


table to outer table (O to O), (2) from outer table to - 


inner table (O to I), and (3) from middle of the table to 
middle of the table (M to M). The distortion was min- 
imized by placing the largest diameter of the head and 
the centimetric markers over the center of the screen. 
For cephalometry from real-time sonar images, an 
ADR Model 2130 with a flat oscilloscope and a trans- 
ducer with linear array of 64 elements and 3.5 MHz 
frequency were used. After identifying the head with 
longitudinal scans, the position of the transducer was 
changed 90 degrees and angled toward the largest 
transverse symmetrical cephalic diameter. Five to eight 
Polaroid pictures were taken, all showing a clear mid- 
line echo. From them, the image with the largest sym- 
metrical biparietal diameter was selected for measure- 
ment. Medium gain was used and adjusted to achieve a 
band of echoes between 3 and 6 mm in width. A cen- 
timetric scale superimposed on the :mage served as a 
standard for the biparietal diameter measurements be- 
tween the same landmarks used for the gray scale. 


Results 


The numbers of measurements made with the bista- - 


ble technique in each of four intervals are recorded in 
Table I. In 100 fetuses, bistable and gray scale images 
were compared. In another 50 fetuses, bistable, gray 
scale, and real-time images were measured. 


Table II contains the distribution of differences be- - 


tween the bistable measurements and those obtained 
using several landmarks in the gray scale and real-time 
images: outer to outer, outer to inner, and middle to 
middle. In most instances, the gray scale and real-time 
measurements were larger. l 
Table II contains data defining the regression lines 
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and the correlation coefficients between the biparietal 
diameter measurements made from the bistable (inde- 
pendent variable) and those from the gray scale and 
real-time images (dependent variables). 


Comment 


After critical evaluation in several laboratories, bis- 
table sonar cephalometry has been accepted as reliable 
and precise. Tables have been devised in which biparie- 
tal diameters and their growth rate were correlated to 
gestational age. Although the gray scale modality al- 
lows recognition of details not seen previously, the ac- 
ceptability of this new technique for cephalometry is 
not obvious. Only recently has real-time sonography ` 
been widely accepted, because the instruments have the 
advantages of being less expensive and easier to oper- 
ate than the units with bistable and gray scale capability. 

In the present study, we demonstrated that cepha- 
lometry with both gray scale and real-time techniques 
showed an excellent correlation with the conventional 
bistable method. Although we took special care during 


the gray scale scanning to adjust both gain and output 


to a level that allowed the fetal skull to be recognized as 
a band of 6 mm or less, mean values for the measure- 
ment between the landmarks on gray scale and real- 
time images were larger on the average than those ob- 
tained from the bistable images. The differences in 
outer-to-inner and middle-to-middle measurements 
between gray scale and real time on one hand, and 
bistable on the other; were similar. l 

In comparing measurements of fetal biparietal di- 
ameter obtained simultaneously by gray scale and bis- 
table ultrasonography, Lawson and associates? reached 
conclusions similar to those in the present study. They 
stressed one disadvantage of measuring from middle to 
middle, namely, asymmetrical thickening of the band 
of echoes representing the fetal skull. Therefore, they 
recommended the outer-to-inner measurement. 

In comparing real-time and conventional B-scan | 
techniques, Cooperberg and associates? found abso- 
lute differences of 2 mm or less in 94% of measure- 
ments. Very similar values were found in the present 
study when using middle-to-middle or cuter-to-inner 
landmarks. 

Hughey and Sabbagha* recently evaluated the re- 
producibility and accuracy of biparietal diameter mea- 
surements from real-time images and compared the 
results to bistable outer-to-inner measurements. They 
found the precision of real-time and bistable mea- 
surements to be very similar. Additionally, B-scan 
outer-to-inner measurements correlated most closely 
with real-time outer-to-inner measurements, indicating 
that the standard bistable data for b:parietal diameters 
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Table II. Relative frequencies of the differences between bistable measurements and measurements between 


several landmarks on gray scale and real-time images 


Difference compared 
to bistable 
measurement (mm) 
+3 
+2 
+I I 
0 6 35 
-—-1 3 39 
—2 | 19 19 
-8 26 5 
«-8 45 2 
Mean difference —2.08 — 1.00 
SD 2.38 +2.40 
SEM +0.19 | +0.20 


Gray scale (N = 150) l 


Real time (N = 50) 


2 10 

1 J 20 24 

4] 42 36 

85 4 20 18 

18 18 10 10 

4 20 6 2 

1 58 

—0.88 —3.90 —0.34 0.00 
+0.97 +1.57 +1.15 +1.20 
+0.08 +0.22 +0.16 +0.17 


Table III. Regression lines and correlation coefficients for bistable measurements and measurements between 


several landmarks on gray scale and real-time images 







Regression line 









Independent variable . Dependent variable Correlation coefficient 
Bistable (O-O) Gray scale (O-O) T 1.020 42.015 0.997 
Bistable (O-O) Gray scale (O-1) 3 1.008 310.351 0.999 
Bistable (O-O) Gray scale (M-M) T 1.009 +0.198 0.998 
Bistable (O-O) Real time (O-O) T 1.008 + 1.382 0.997 
Bistable (O-O) Real time (O-I) + 1.006 —0.166 ' 0.998 
Bistable (O-O) Real time (M-M) t 1.005 —0.356 0.998 


throughout gestation are also applicable to the mea- 
surements from real-time images. This conclusion is 
supported by the findings in the present study, al- 
though we measured the biparietal diameter on bista- 
ble images from the outer-to-outer margins, according 
to the method of Brown.? 

The question of variability between measurements 
from two examiners was not addressed in the present 
study. However, Docker and Settatree! presented data 
from which the coefficient of variation for two exam- 
iners, each using both conventional bistable and real- 
time techniques, could be calculated. The coefficient of 
variation for repeated bistable measurements ranged 
from 0.56 to 3.67 for an experienced examiner, and 
from 0.53 to 3.94 for an inexperienced examiner. The 
values for real-time measurements ranged from 0.25 to 


3.52 for the experienced examiner, and from 0.52 to 
3.33 for the inexperienced examiner. These data indi- 
cate that there were no marked differences between 
examiners for reproducibility of measurements. 

Our results in this study indicate that measurements 
obtained from gray scale and real-time images are 
comparable to those made from the standard bistable 
technique, (1) if either the centers of the bands on the 
sides of the fetal skull (middle to middle) or the leading 
edges (outer to inner) are used as landmarks, and (2) if 
both gain and output are adjusted to a level such that 
the thickness of the fetal skull band is 6 mm or less. The 
values with the new techniques are still, on the average, 
slightly higher than those obtained with the conven- - 
tional bistable technique. 
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Increased heart rate response to parasympathetic and 
beta adrenergic blockade in growth-retarded fetal 


lambs 
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To determine the influence of the autonomic nervous system on the circulation of normal and 
growth-reta-ded fetal lambs we measured the responses of heart rate and arterial blood pressure to 
parasympathetic (atropine 0.2 mg/kg) and 8-adrenergic (propranolol 1.0 mg/kg) blockade in the last 
quarter of gestation. The heart rate response to parasympathetic blockade increased with 
gestational age in both normal and growth-retarded fetuses but in the growth-retarded fetuses there 
was a significantly greater response to parasympathetic blockade than in control fetuses from 121 
days’ gestation to term. The heart rate response to 8-adrenergic blockade did not change with 
gestational age in normal fetuses. From 131 days' gestation to term the heart rate response to 
B-adrenergic blockade in growth-retarded fetuses was significantly higher than in normal fetuses. 
The systemic arterial blood pressure responses to parasympathetic or B-adrenergic blockade were 
similar in growth-retarded and normal fetuses. These results indicate an increesec parasympathetic 
and 8-adrer.ergic influence on the heart of fetuses whose growth has been retarded. It may also 
suggest a more generalized increase in parasympathetic and sympathetic tone affecting other 
organs and systems in the grcwth-retarded fetal lambs. (AM. J. OBSTET. GYNECOL. 136:808, 1980.) 


THE AUTONOMIC nervous system is involved in the 
regulation of heart rate and arterial blood pressure," ? 
of cardiac output and its distribution,* and in re- 
sponse to hypoxemia and other forms of stress"? in 
fetal and newborn mammals. Newborn infants who 
have sustained intrauterine growth retardation sec- 
ondary to a probable reduction in uteroplacental blood 
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flow have an increased hematocrit and red cell. 
mass!!* * suggesting that they may have been subjected 

to chronic hypoxemia during fetal life. Also, clinical 

experience with growth-retarded fetuses and newborn 

infants indicates that they are verv susceptible to acute 

hypoxemia or other forms of stress and frequently die 

in the perinatal period.? 

In fetal lambs with growth retardation induced by 
embolization of the uteroplacental vascular bed, the 
fetal arterial Pos is chronically decreased and they show 
a different distribution of cardiac output and organ 
blood flow when compared to normal fetuses.!* © ?? In 
addition, the hematocrit is increased! in the growth- 
retarded fetal lambs as it is observed in human new- 
born infant whose growth has been retarded. The 
direct and indirect signs of hypoxemia in growth- 
retarded fetal lambs and their alterations in organ 
perfusion suggest that the activity of the autonomic 
nervous system is increased in this syndrome. We 
therefore investigated the activity of the autonomic 
nervous system by serially measuring the effect of 


parasympathetic and f-adrenergic blockade on fetal 
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we 


heart rate and arterial.blood pressure during advanc- . 
ing gestation in normal and growth-retarded fetal 


lambs. 


` Materials and methods 


Sixteen mixed-breed Western ewes with known ges- 


tational ages were surgically prepared when they were . 


between 105 and 110 days' gestation. Polyvinyl cathet- 
ers were inserted into fetal carotid and femoral artéries 


and jugular and femoral veins, the amniotic cavity, and 
a maternal femoral artery and vein. In nine ewes a ` 


catheter also was placed in the uterine artery; through 


this catheter we embolized the maternal placental bed 
daily with 15 wm diameter nonradioactive micro- . 


spheres as we have described previously.'* Seven ewes 


without an arterial uterine catheter were used as con- | 


trol subjects. At 135 days’ gestation two of the control 
animals spontaneously delivered dead fetuses. The 
organ weights of these two fetuses were not considered 
in the results, but the arterial pH, blood gases and he- 
matocrit, heart rate, and arterial blood pressure were 
in the normal range throughout the experiments? and 


these values were included in the results. All fetuses - 
were studied at least five days after surgery while the 
unsedated ewe stood quiently in her cage. We mea: -> 


sured fetal arterial pH, blood gases, and hematocrit 
daily, and before and after each drug injection. Fetal 
and maternal blood pressure and amniotic fluid pres- 
Sure were monitored with Statham P23 Db pressure 


transducers and a direct-writing recorder (Beckman .' 


Dynograph R). Fetal heart rate was monitored by a 
cardiotachometer; but during the experiments, to be 
more accurate, the changes in fetal and maternal heart 
rate were measured directly from rapid recordings of 
blood pressure tracings. Fetal arterial pressure was re- 
ferred to the amniotic fluid pressure as zero. We mea- 
sured the fetal and maternal cardiovascular variables 
and amniotic fluid pressure for at least 60 minutes be- 
fore each drug injection. | 

‘Atropine, 0.2 mg/kg of estimated body weight,'® was 


injected by a bolus injection into a fetal femoral vein to ` 


produce parasympathetic blockade. Completeness of 
the blockage was assessed by inhibition of the effects of 
acetylcholine (15 ug/kg) on fetal heart rate and arterial 
pressure. Propranolol (1 mg/kg) was injected as a bolus 
into a fetal femoral vein for. g-adrenergic blockade. 
» The completeness of the blockade was. demonstrated 
by inhibition of the effects of isoproterenol (0.1 g/kg) 
on fetal heart rate and arterial pressure. Sodium chlo- 
ride 0.9% at room temperature was injected as a con- 
trol before each drug study. Heart rate and arterial 
pressure responses toa single intravenous injection of 


^ 


Gestational age (days) 


Heart rate response to parasympathetic and S-adrenergic blockade ` 809 


Table I. Mean body weight and length and organ ` 
weights; in growth-retarded fetal m 


Control 
(N = 5) 





Clinical data 


138 +0.90 138+0.60 100 
Body weight (kg) "3.9 + 0.80 3.2 + 0.121. 82 
Body length (cm) 50 + 0.38 43 x 1.00t 86 
“Adrenal gland (gm) 0.51 +0.02 0.52 + 0.01 102 
Brain (gm) 50 + 2.00 47 x 2.00 94 
Heart (gm) 33 + 0.90 23 + 0.50* 70 
, Liver (gm) _ 132 + 6.00- 90 + 3.001 68 
' Thymus (gm) 19x2.00 6+ 1.00T 32 
Brain-to-liver weight 0.38 + 0.01 0.52 + 0.02* 
ratio . ; 
Mean + SE; n = number of anita 
*p « 0.01. 
tp < 0.002. | 


atropine and própr anolol were tested in seven control 


and in nine growth-retarded fetuses between 110 and 
120, 121 and 130, 131 and 140 days of gestation. Each 


animal was tested once with atropine and once with 


propranolol in each time period, so each animal had 
three studies of each drug throughout the whole study. 
The drugs were tested in random order and at least 


one day intervened between atropine ang propranolol 


studies. 
We calculated the basal cardiovascular values before 


‘the injection of the drugs by averaging the mea- 
surements at one-minute intervals for 30 minutes be- 


fore the injection. 
Fetal heart rate and arterial blood pressure values 


after atropine injection were calculated by averaging 
tthe measurements at one-minute intervals for ten 


minutes. Acetylcholine did not produce any mod- 


- ifications in fetal heart rate and arterial blood pressure : 


during this time period. Fetal heart rate and arterial 
blood pressure values after propranolol injection were 
calculated by averaging the measurements at one- 


minute intervals for 30 minutes after the injection. Iso- 


proterenol did not produce any modification in fetal 
heart rate and arterial blood pressure during this time 
period. : 

The animals in both groups were killed at 140 days' 


— gestation, and fetal body weight and length and organ 


weights were measured. 


Statistical anaigaie 


The Student unpaired t-test was used to compare the 
differences in body weight, length, organ weights, pH, 
blood gases, and hematocrit between control and em- 
bolized groups. A difference was considered significant 
when the p value was less than 0.05. The.response to 
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Fig. 1. Mean + SE heart rate increase in control and emboli- 
zation fetal lambs from 110 to 140 days’ gestation after intra- 
venous injection of 0.2 mg/kg of atropine. *p < 0.001 and 
*p < 0.005 when compared with control subjects of the same 
gestational age. *p < 0.02 when compared with control sub- 
jects at 110 to 120 days’ gestation. 


atropine and propranolol throughout time was ana- 
lyzed by the Student paired t-test utilizing the Bonfer- 
roni modification,’ and a difference was considered 
statistically significant when the value’ was less than 
0.025. The response to atropine and propranolol be- 
tween control and embolized animals at a given gesta- 
‘tional age was analyzed by the Student unpaired t-test. 
A difference was considered statistically significant 
when the p value was less than 0.05. The results are 
expressed in the text as means + SE. 


| Results 


Fetal body weight and length and organ weights. 
Embolization of the placenta produced growth-re- 
tarded fetal lambs as indicated by the decrease in body 
weight and crown-to-rump length (Table I) The 
weights of the liver, thymus, and heart were reduced. 
The weights of the adrenal and the brain were similar 
to those of controi subjects. The brain-to-liver weight 
ratio was significantly higher in the embolization 


BFOHp. 


Fetal arterial pH, blood gases, and hematocrit. The - 


results were similar in both groups of fetuses earlv in 
‘gestation. Between 131 and 140 days’ gestation (Table 
II), the Po; decreased in the embolization group when 
compared to control subjects. The hematocrit in- 
creased in the embolization group, achieving’ a sig- 
nificant difference during the same time interval. Ar- 
terial blood pH or Pco, were similar in both groups. 

Fetal basal lieart rate and arterial blood pressure. 

Basal heart rate was similar in control arid embolization 
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Table II. Mean femoral arterial pH, blood gases, 
and hematocrit in growth-retarded fetal lambs from 
131 to 140 days' gestation 






Growth-retarded 
(N = 27) 





pH | 7.39 + 0.007 ` 7.39 + 0.005 
Pco, (torr) 44.7 + 0.59 46.6 + 0.7] 

Po; (torr) 25:52 0.67 18.5 + 0.45* 
Hematocrit (%) 30.6 + 0.98 35.0 + 0.5T 


| Values are means + SE. 
*p « 6.02. 
Tp < 0.01. 


Table III. Basal fetal heart rate at different 
gestational ages 






Basal heart raté (beats/min) 







Gestational Embolized 





Age (days) (N = 9) 
110-120 104 €3- 187 +4 
121-130 175 +7 177 +3 
131-140 156 + 6* 153 + 7* 
Mean £ SE; N = number of animals. 


*p « 0.02; signincantly lower when compared to fetuses at 
gestational ages of 110-120 days. 


fetuses at all gestational ages studied (Table III). In 
both groups of fetuses there was a significant decrease 
in the basal heart rate with age when the 131 to 140 day 


_ period was compared to the 110 to 120 day period 


(Table III). Fetal arterial blood pressure was similar in 
control and embolization groups at all gestational ages 
studied. 

Fetal responses to parasympathetic blockade. The 
heart rate response to parasympathetic blockade in 
control animals increased às gestation advanced. The 
absolute increase in héart rate at 131 to 140 days’ ges- 
tation was greater than that observed at 110 to 120 
days' gestation (Fig. 1). 

Parasympathetic blockade produced a similar in- 
crease in fetal heart rate in control and embolization 
groups at 110 to 126 days' gestation (Fig. 1). After 121 
days' gestation the absolute increase in fetal heart rate 
was always greater in the embolization sy than in 
control fetuses (Fig. 1). 

" Parasympathetic blockade produced a similar in- 
crease in the mean arterial blood pressure of both 
groups of fetuses at all the gestational ages studied. 
Parasympathetic blockade did not change fetal arterial 


‘pH, blood gases, or hematocrit, or maternal heart rate, 


arterial blood pressure, or amniotic fluid pressure. - 
Fetal response to B-adrenergic blockade. Heart - 
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rate response to f-adrenergic blockade in control ani- 
mals was similar from 110 to 140 days’ gestation (Fig. 2). 
The percentage decrease in fetal heart rate was also 


similar during the same period (11 £2; 9 = 2; 12+. 


9% at 110 to 120, 121 to 130, and 131 to 140 days’ 
gestation, respectively). 


B-Adrenergic blockade produced a similar decrease ` 


in the heart rate in both groups of fetuses at 110 to 120 
days' gestation (Fig. 2). The percentage of decrease of 
the fetal heart rate under the basal value was also simi- 
lar (11 + 2% decrease in the control subjects versus 
10 + 2% in the embolization group). B-Adrenergic 
blockade produced a similar decrease in fetal heart rate 
in both groups at 121 to 130 days (Fig. 2). However, the 
embolization group tended to have an increased abso- 
lute response during this gestational age period. The 
percentage decrease of the heart rate under the basal 
value was also similar with only a trend to have an 
increased response in the embolization group (9 + 2%. 
decrease in the contro] and 16 + 3% in the emboliza- 
tion group; p > 0.05). At 181 to 140 days’ gestation 
B-adrenergic blockade decreased heart rate more in 
the embolization than in control fetuses (Fig. 2). The 
percentage decrease of the fetal heart rate was also 
greater in the embolization group (19 + 1%) than in 
the control group (12 + 2%; p < 0.05). 

B-Adrenergic blockade administration to the fetus 
did not produce any change in the mean arterial pres- 
sure of both groups of fetuses at any of the gestational 
ages studied; it did not change fetal arterial pH, blood 
gases, or hematocrit and did not cause any changes in 
maternal heart rate and arterial blood pressure or in 
the amniotic fluid pressure. Sodium chloride 0.946 in- 
fusions did not change any of the fetal variables 
measured. 


Comment 


We have previously reported that embolization of 
the uteroplacental vascular bed in pregnant sheep re- 
duced fetal weight and length and increased fetal 
brain-to-liver weight ratio. The latter has been esti- 
mated as a good index of fetal: growth retardation.'® 
The fetuses of the embolized sheep in this study had 
the organ weight pattern and the brain-to-liver weight 
ratio similar to our previous results.!^ !5 In the last ten 
days of the study these fetuses also had a mild but 
significant decrease in fetal arterial Po; and an increase 
in hematocrit, also indicators of fetal growth retarda- 
tion.!^ 33 
The reactivity of the autonomic nervous system is 
increased in the fetal growth-retarded lambs from 120 


days' gestation to term. This increased reactivity is 
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Fig. 2. Mean + SE heart rate decrease in control and emboli- 
zation fetal lambs from 110 to 140 days’ gestation after intra- 
venous injection of 1 mg/kg of propranolol. «p < 0.05 when 
compared with control subject of the same gestational age. 


shown by the increase in heart rate responsiveness to 
parasympathetic and -adrenergic blockade when fetal 
growth-retarded lambs are compared to the control 
fetuses. We observed the increase in the heart rate re- 
sponsiveness whether the results are expressed either 
as an absolute change in heart rate or as a percentage 


-of change in heart rate over the basal value. 


- The increased response in the heart rate to para- 
sympathetic blockade observed in fetuses whose 
growth has been retarded may represent the accentua- 
tion and/or acceleration of a physiologic process that is 
taking place throughout gestation. This argument is 
supported by our own data, as well as the reports of 
Walker and associates? and Nuwayhid and colleagues? 
that showed a progressive increase in heart rate re- 
sponsiveness to parasympathetic blockade during the 
last fifth of gestation. In contrast, Vapaavouri and co- 
workers! reported that the heart rate response to 


_ parasympathetic blockade in normal fetuses did not in- 
crease after about 100 days of gestation. 


The progressive increase in response of heart rate to 
B-adrenergic blockade observed in growth-retarded 
fetuses in the last 10 days of the study represents a 
different pattern of response to B-adrenergic blockade, 
since no changes in the degree of response are ob- 
served in the control fetuses throughout gestation. 
This argument is supported by our own control data 


and the data of Nuwayhid and associates? which 


showed that the magnitude of the decrease of heart 
rate after B-adrenergic blockade does not change 
throughout gestation. Furthermore, Walker and col- 
leagues? showed a decrease in the heart rate respon- 
siveness to B-adrenergic blockade as gestation advances 
in normal fétal lambs. 
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The increased heart rate responsiveness to parasym- 
pathetic and 8-adrenergic blockade may be triggered 
by mild chronic hypoxemia or other types of stress that 
growth-retarded fetuses may be subjected to, since an 
increased heart rate response to parasympathetic and 
B-adrenergic blockade has been well documented in 
sheep fetuses during severe acute hypoxemia.* ? In the 
latter situation there is actual bradycardia and a!so a 
substantial redistribution of blood flow takes place 
which favors heart, brain, and placenta.’ Our fetuses 
did develop a mild hypoxemia and they did exhibit an 
increased blood flow to the heart and brain. Although 
they did not have bradycardia in basal conditions our 
current data showed an underlying increase in para- 
sympathetic and f-adrenergic modulation of the car- 
diovascular system. 

The mechanism by which the increase in responsive- 
ness in the heart rate after parasympathetic and 
B-adrenergic blockade occurs in tke growth-retarded 
fetus is not known. It may reflect an increased vagal or 
sympathetic tone as an influence of :he central nervous 
system, such as acute hypoxia may elicit, or may reflect, 
local, changes in the heart itself., These latter changes 
could be an increase in number or sensitivity of 
cholinergic and fj-adrenergic receptors, changes in up- 
take of catecholamines by the sympathetic nerve end- 
ing, or a diminution of the acetylcholinesterase activity 
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in the heart. Acetylcholinesterase activity increases with 
advancing gestational age in the fetal mouse.? An 
eventual decrease in the cholinesterase activity in 
growth-retarded fetal lambs could be the reflection of 
an enzymatic deficiency or a delay in enzymatic mat- 
uration as has been described or suggested in studies of 
other enzymes in fetal growth retardaton.?^ ?! A third 


| possibility by which a cnarige in sympathetic tone may 


occur is an increase in the catecholamine concentration 
in the fetal blood stream. The normal adrenal weight 
and the increase in adrenal blood flow found in the 
growth-retarded fetal lamb?* are consistent with this 
idea. Furthermore, it is known that during acute 
hypoxia the adrenal gland liberates CO EE 
after 120 days’ gestation.?? 

We have demonstrated an increased activity of the 
autonomic nervous system in the heart of the growth- 
retarded fetal lamb as shown by the increased respon- 
siveness to parasympathetic and ff-adrenergic block- 
ade. This increzse in cardiac responsiveness may be 
part of a more generalized increase in parasympathetic 
and sympathetic tone affecting other crgans and sys- 
tems as an adaptive response to a chroaic stress. This 
possibility deserves further investigation. 


We thank Ms. Francoise Mauray and Mr. Carl 
McWatters for their skillful technical assistance. 
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The placental transfer of acetylsalicylic acid in 


near-term ewes 


DEBRA F. ANDERSON 
TERRANCE M. PHERNETTON 
JOHN H. G. RANKIN 


Madison, Wisconsin 


_The placental transfer of acetylsalicylic acid was studied in five near-term ewes and fetuses. The 
total clearance (Ctot) of acetylsalicylic acid from the fetal compartment was determined by bolus 
injection of '*C-acetylsalicylic acid into the fetal compartment. Ctot = Cp + Ct where Cp is the 
placental clearance and Ct is the fetal tissue clearance. '*C-acetylsalicylic acid was then infused 
into the ewe. Fetal (F) and maternal (M) steady-state concentrations of acetylsalicylic acid were 
measured. During steady-state conditions, the influx of acetylsalicylic acid into the ‘etal compartment 
will equal the efflux, or Cp x (M — F) = Ct x F. Combining these two equations yields the following | 
description of placental clearance: Cp = Ctot x F/M. Using this equation, we calculated 
Cp = 0.57 + 0.12 ml/min - kg and Ct = 1.93 + 0.22 ml/min - kg. Maternal and fetal placental flows 
were also measured using radioactively labeled microspheres. From these flows, a 99% degree of 
diffusion limitation was determined for the placental transfer of acetylsalicylic acid. (AM. J. OBSTET. | 


GYNECOL. 136:814, 1980.) 


ACETYLSALICYLIC ACID, or asprin, is one of the 
drugs most commonly used by pregrant women and is 
known to be an inhibitor of prostaglandin synthesis.’ 
Prostaglandins seem to be involved in the maintenance 
of the uterine blood flow? and the patency of the fetal 


ductus arteriosus.* * This information has led to a : 
questioning of the widespread use of acetylsalicylic acid ' 


by pregnant women. While the majority of pregnant 
women use acetylsalicylic acid without any obvious side 
effects on the fetus, there has been at least one re- 
ported case of fetal closure of the ductus arteriosus in 
. utero, possibly due to a maternal overdose of acetyl- 
salicylic acid.» The purpose of this series of experi- 
ments is to investigate the placental transfer of acetyl- 
salicylic acid in chronically catheterized near-term ewes 
and, from this information, calculate the placental 
. clearance and the fetal tissue clearance of acetylsalicylic 
acid. 
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Methods 


Surgical preparation. Experiments were performed 
on five chronically catheterized near-term ewes, and 
fetuses. The ewes were sedated with intravenous pen- 
tobarbital (Abbot, 10 mg/kg) supplemented with spinal 
anesthetic (3 ml of 595 Xylocaine, Astra). Polyvinyl 
catheters were placed in the maternal left ventricle, 
femoral artery, and jugular- vein as previously de- 
scribed, A midline incision was made, the uterus was 
exposed, and a fetal hindlimb was identified. Catheters 
were placed in the fetal hindlimb artery and vein. A 
catheter for the measurement of intra-amniotic pres- 
sure was attached to the fetal hindlimb. One million 
units of penicillin (Pfizer Laboratories) was flushed into 
the amniotic fluid before closure of the uterus and ab- 
domen. The catheters were exteriorized through a 
subcutaneous tunnel and placed in a pouch sewn to the 
animal's flank. 

Protocol. Experiments were performed 2 or 3 days 
after operation while the ewe was standing quietly in a 
stanchion placed in the laboratory. Maternal and fetal 
blood pressures were monitored with Statham P23Db 
pressure transducers and recordec on a Beckman 
R411 recorder. Both maternal and fetal pressures re- 
mained stable for the duration of the experiment. At 
the beginning of the experiment, fetal blood was sam- 
pled and analyzed with a Radiometer blood gas ana- 
lyzer (Copenhagen). The mean fetal arterial Po; value 
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was 17 + 1 mm Hg (SEM) and mean pH was 7.40 + 
0.01 (N = 3). These parameters are within the normal 
physiologic range.” Once the ewe became accustomed 
to the room, 10 «Ci of (carboxyl-“C)-acetylsalicylic acid 
(California Bionuclear Corp., specific activity = 24 
mCi/mM) was injected as a bolus into the fetal hindlimb 
vein. The fetal and maternal blood samples were taken 
before the injection of the acetylsalicylic acid and every 
60 minutes afterward for 180 minutes. After the last 
sample was taken, 100 aCi of '*C-acetylsalicylic acid was 
injected as a bolus into the maternal jugular vein. Ma- 
ternal blood samples were taken every 15 minutes and 
fetal blood samples were taken every 30 minutes for 
165 minutes. In the final portion of the experiment, 2.6 
p. Ci/ min of '^C-acetylsalicylic acid was infused into the 
maternal. jugular vein. Fetal and maternal blood was 
sampled every 20 minutes. In all cases, three times the 
dead-space volume of the catheter was removed before 
samples were taken. This volume was then returned to 
the appropriate circulation. The samples were cen- 
trifuged and 0.5 ml of plasma was 'ultrafiltrated 
through Amicon Centriflo filters. In addition, 0.2 ml of 
the plasma or the ultrafiltrate was added to 1.0 ml of 
water and 10.0 ml of Scintiverse (Fischer Scientific Co.). 
The mixtures were shaken vigorously and allowed to 
equilibrate in the dark for 1 hour. The samples were 
then analyzed for radioactivity with an Anistron 
liquid-scintillation beta counter for 10 minutes. Cor- 
rections were made for the presence of background 


activity. An external standard was used to provide the ` 


corrections for quenching of each sample. 

At the end of the infusion, maternal and fetal placen- 
tal flows were measured using 15 u spheres labeled with 
25, Ce, “Sc, or *'Cr (3M Company). A total of 
1,500,000 15 u spheres was injected into the maternal 
left ventricle while a reference arterial blood sample 
was simultaneously withdrawn from the maternal fem- 
oral artery at a rate of 4.12 ml/min. Then 1,000,000 15 
p. spheres of a differing label were injected into the 
fetal hindlimb vein while a reference arterial blood 
sample was simultaneously withdrawn from the fetal 
artery at a rate of 2.06 ml/min: At the completion of 
the experiment, the animals were killed by an intrave- 
nous injection of euthanasia solution (Veterinary Lab- 
oratories, Inc.) followed by intracardiac potassium 
chloride. The uterus was removed and the cotyledons 
were dissected free from the surrounding tissue in a 
manner previously described. Samples were counted 
on a three-channel Nuclear-Chicago gamma counter 
until 200,000 cpm or 10 minutes was reached. All ref- 
erence arterial blood samples and tissue samples 
satisfied the criteria set forth by Buckberg and associ- 
ates.? Maternal and fetal flows were calculated after the 
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necessary corrections were made for spillover between 
the windows and background activity. 

Calculation of clearance. A bolus injection of '“C- 
acetylsalicylic acid into the fetal circulation results in a 
biexponential loss of label.? The rapid loss of label rep- 
resents the distribution of the acetylsalicylic acid from 
the fetal vascular compartment into the extravascular 
compartment. The slow loss of label represents the 
total clearance due to placental flux and fetal tissue 
usage by sequestration and/or metabolism. The time- 


. dependent change in concentration of the slow phase is 


described by the following equation: 
dF(t)/dt = —Cio/V x F(t). D 
Iniesration of this equation will yield: 
F(t} = F(0) x EXP[-Cio/V x t] (2) 


where F(t) is the fetal concentration at any time — t, 
F(0) is the initial concentration of acetylsalicylic acid at 
time = 0, and -C/V is the slope of the line on a 
semilog plot. Cio is the total clearance of acetylsalicylic 
acid from the fetal compartment and is the sum of the 
placental clearance, Cp, and the fetal tissue clearance, 
Cy, neither of which is known. V, the apparent volume 
of distribution of acetylsalicylic acid in the fetal com- 
partment, may be determined by dividing the total 
dose of injected radioactivity by F(0) of the slow phase. 
Under the conditions of this experiment, the maternal 
concentration of the !*C-acetylsalicylic acid is equal to 
zero due to the small amount of acetylsalicylic acid 
crossing the placenta relative to the large maternal vol- 
ume of distribution. 

When !*C-acetylsalicylic acid is infused into the ewe, 
there is an eventual stabilization of the concentration of . 
the acetylsalicylic acid in the maternal and the fetal 
circulations. This will occur in the maternal circulation 
when the rate of entry of acetylsalicvlic acid, as deter- 
mined by the infusion rate, equals the rate of removal. 
The rate of removal will be dependent upon the ma- 
ternal tissue clearance and the placental clearance. In a 
similar manner, the fetal levels of ™C-acetylsalicylic 
acid will stabilize when the rate of entry of acetyl- 
salicylic acid across the placenta is equal to the fetal 
tissue clearance. During steady-state conditions, the 
fetal concentration of acetylsalicylic acid may be de- 
scribed by the following equation: 


Cx F=C,x[M -F]. | (3) 


Combining equations 1 and 3 will yield the following 


description of placental clearance: 


Cs = Cia X F/M (4) 


where F and M are the fetal and the maternal steady- 
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Fig. 1. Fetal and maternal concentrations of '4C-acetylsalicylic . 


acid. Initially 10 aCi was injected as a bolus into a fetal 
hindlimb vein. Then. 235 minutes later, 100 aCi of MC- 
acetylsalicylic acid was injected as a bolus into the maternal 
jugular vein. Finally 2.6 ee was infused into the ewe for 
135 minutes. 


state concentrations of acetylsalicylic acid during the 
constant-infusion portion of the experiment. Equation 
4 describes the placental clearance in a manner which is 
independent of measured arterial-venous concentra- 
tion differences and can be applied to the measure- 
ment of substances which are metabolized (C; # 0). 

Location of the label. Thin-layer chromatography 
was used to separate the acetylsalicylic acid from its 
metabolites. Two milliliters of plasma was combined 
with 3.0 ml of ethanol. The mixture was shaken and 
then centrifuged. The supernate was evaporated to a 
volume of 0.1 ml anc spotted on a silica gel F glass plate 
against a standard consisting of the stock solution of 
acetylsalicylic acid. The following solvent system was 
used: benzene: acetic acid: water (2:2:1). The solvent 
front was noted. The plates were scraped into scintilla- 
tion vials for counting. 

Determination of degree of diffusion limitation. 
Meschia and associates’ have defined the degree of 
diffusion limitation, Lp, as follows: 


Lp = [(Cmax z Cons)/Cmex] 


where Cmax is the maximum placental clearance and 
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Cops 1s the observed clearance. For a diffusion-limited 
substance, in a concurrent system, Cmax may be approx- 
imated as: 


Cmax — [1/(1/Q + 1/04] 


where Q, is the fetal placental blood flow and Qm i is the 
maternal placental blood flow. 


Results 


Ultrafiltration. We tested the degree of protein bind- 
ing of acetylsalicylic acid by examining ultrafiltrates of 
both maternal and fetal plasma samples. In five ewes, 
73% + 5% (mean + sem) of the acetylsalicylic acid was 
protein bound while in five fetuses 76% + 1% of the 
acetylsalicylic acid was bound to plasma proteins. Other 


laboratories" have reported similar values for the pro- 


tein binding of acetylsalicylic.acid. 

Thin-layer chromatography. Thin-layer chromatog- 
raphy was performed on five maternal samples. The 
stock solutions of acetylsalicylic acid exhibited a single 
peak of radioactivity with an Ry = 0.79 + 0.01 (N = 2). 
The five maternal samples showed a major peak of 
radioactivity with an Ry = 0.76 + 0.02 and a secondary 
peak of radioactivity with an Rẹ = 0.37. The secondary 
peak was unidentified and contained 13.5% + 2.1% of 
the total radioactivity detected. 

Determination of clearance. Placenta! clearance of 
acetylsalicylic acid was determined in five ewes. The 
results of a typical experiment are shown in Fig. 1. The 
fetal volume of distribution was determined to be 
1.4 + 0.2 L. A placental clearance of 0.57 + 0.12 ml/ 
min : kg was calculated in addition to a fetal tissue 
clearance of 1.93 + 0.22 ml/min - kg (Table I). Mater- 
nal and fetal flows were also measured (Table II). With 
these flows a degree of diffusion limitation of 99.3% + 
0.3% for acetylsalicylic acid was calculated. 


Comment 


Placental and fetal tissue clearances must be known 
to determine fetal exposure to maternally administered 
drugs. We examined the placental transfer of acetyl- 
salicylic acid in five near-term ewes and fetuses. 

Placental clearance has been defined by Meschia and 
associates" as the placental flux divided by the concen- 
tration difference between the maternal artery and the 
fetal umbilical artery. This is the same parameter called 
permeability by Conrad and Faber’ and K by Stacey 
and associates.’? The term clearance has been chosen 
because both placental and fetal tissue clearances are 
being discussed. Fetal tissue clearance refers to the 
number of milliliters per minute of plasma from which 


a substance is completely removed. This is similar to 
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the concept of renal clearance. Placental clearance re- 


fers to the number of milliliters per minute of fetal: 


plasma changed from the fetal concentration to the 
maternal. concentration and vice.versa. 

It has been shown that orally administered acetyl- 
salicylic acid is converted to salicylate in the plasma.“ 
Rowland and associates? demonstrated a half time of 
elimination of 13 to 19.5 minutes for intravenously 
administered acetylsalicylic acid. We made no attempt 
to distinguish between acetylsalicylic acid and salicylic 
acid. The conversion of acetylsalicylic acid to salicylic 
acid may account for the unidentified peak seen with 
the thin-layer chromatography. Consequently all val- 
ues for placental and fetal tissue clearances must be 
viewed as upper limits of the actual values. 

When administered orally, acetylsalicylic acid is ab- 
sorbed due to the lipid solubility of the unionized form. 
Because of the normally acidic environment of the 
stomach, acetylsalicylic acid is absorbed rapidly. We 
think that the placental transfer of salicylates is also due 
to their lipid solubility. Acetylsalicylic acid has a pK of 
3.5 and salicylic acid has a pK of 3.0. At normal body 
pH, the ionized form of each of these would predomi- 
nate. The lipid insolubility of the ionized form may act 
as a barrier to the transfer of the salicylates and thus 
explain the large concentration difference between the 
mother and the fetus. 

An additional barrier to exchange is the presence of 
protein binding. We determined that 73% of the salicy- 
late in the ewe and 76% of the salicylate in the fetus is 
protein bound. The differences in the concentration of 
salicylate in the mother and the fetus are, therefore; 
not a result of differences in the affinities of maternal 
and fetal plasma proteins. Other workers have deter- 
mined that the degree of protein binding is a dose- 
dependent phenomenon. At high doses, there .is 
greater than 50% binding while at low doses there is 
greater than 75% binding.!! The presence of protein 
binding will limit the amount of salicylate in free solu- 
tion and consequently limit the amount available for 
exchange between mother and fetus. | 

It is interesting to note that the placental derne of 
acetylsalicylic acid appears to be independent of pla- 
cental structure or placental blood flow. Rather. the 
main determinants of placental acetylsalicylic acid ex- 
change are characteristics of the blood, such as pH and 
protein binding. For this réason the value for ovine 
placental clearance of acetylsalicylic acid may be com- 
parable to that for humans. 

Administration of acetylsalicylic acid to a pregnant 
woman may present a number of risks to the fetus. One 
of these risks involves the danger of closure of the 
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Table I. Steady-state fetal (F) and maternal (M) 
concentrations of !*C-acetylsalicylic acid (dpm/0.2 ml) 
and their ratio (F/M) in five sheep* 


Sheep 
No. F M. FIM V C, C, 


j} 1,780 11,849 0.15 0.9 1.50 0.27 

2 553 . 4,188 0.13 1.5 244 0.38 

3 630 2,385 0.26 1.4 1.31 0.47 

4 608 2,123 0.29 1.7 2.29 0.92 

5 378 1,353 0.28 1.9 2.10 0.81 
Mean -790 4,370 0.22 1.4 1.93 0.57 

.. SEM —-25] +1,924 +0.03 0.2 +0.22? +0.12 





*Included are the fetal volume of distribution (V, liters) of 
acetylsalicylic acid as calculated from a bolus injection of 
"C-acetylsalicylic acid into the fetus. Placental (C,) and fetal 
Ce tissue clearances (ml/min : kg) a are calculated as defined 
in the text. 


"Table II. Fetal and maternal placental flows as 
measured with radioactively labeled microspheres* 


















Fetal- 
placental flow 
(ml/min) 


Maternal- 
placental flow 
(ml/min) 


Sheep 


1 318 620. 210 99.6 

3 547 886 338 99.5 

5 917 461 307 98.8 
Mean 594 . 656 285 99.3 
SEM +174 © #124, +38 +0.3 


 *Maximum clearance (Cmax) and degree of diffusion 
limitation (Lp) are calculated as defined in the text. 


ductus arteriosus. Because prostaglandins have been 
shown to be involved in the patency of the ductus arte- 
riosus* * a decrease, or inhibition, in their rate of syn- 
thesis could result in complete or partial closure of the 
ductus arteriosus. There has been reported a case of 
congestive right-heart failure thought to be due to clo- 
sure of the ductus arteriosus in the fetus of a wo- 
man who had ingested large doses of aspirin in her 
prégnancy.* 

When administering acetylsalicylic acid, it must be 
remembered that the elimination of acetylsalicylic acid 
does not follow first-order kinetics at high doses.!9 The 
half life of the drug will increase with increasing doses. 
Therefore, with large maternal doses, the fetus is at 


- high risk for two differing reasons: (1) There is an 


increase in the half life of the acetylsalicylic acid. This is 
particularly serious with multiple doses of acetyl- 
salicylic acid over an extensive period of time. (2) An 
increase in the concentration of acetylsalicylic acid will 
cause a decrease in protein binding and result in an 
increase in the free concentration of the acetylsalicylic 
acid. 
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Toxic prescription for babies 
To the Edito-s: 

In their -ecent article, “Use of sedative, analgesic, 
and anesthetic drugs during labor and delivery: Bane 
or boon?” Myers and Myers! suggested the use of ma- 
ternal sedation with barbiturates for the prophylaxis of 
asphyxia neonatorum. In support of this recommen- 
dation, they pointed to the well-established laboratory 
finding that survival time of anoxic brain cells may be 


prolonged oy decreasing tissue metabolism. Clinical - 


applications of this phenomenon have involved the use 
of hypothermia and barbiturate anesthesia during 
cerebrovasc ilar and open-heart surgery. However, the 
authors made a great leap to obstetric practice and pos- 
tulated that a pharmacologically induced reduction of 
the cerebral metabolism of the human fetus may be a 
useful method for protecting against anoxic brain in- 
jury during normal childbirth; the routine use of barbi- 
turates durmg pregnancy was suggested for this pur- 
pose. They argued that there is considerable evidence 
that such agents: (1) relax the mother (thereby improv- 
ing uterine blood flow), (2) diminish the forces of labor 
(thereby increasing oxygen transfer), (3) decrease ab- 
normally elevated serum glucose levels (thereby de- 
creasing the accumulation of potentially neurotoxic 
lactic acid produced during anaerobic metabolism), 
and (4) depress fetal brain metabolism (thereby increas- 
ing the tolerance of asphyxia). 

The evidence presented by the authors in support of 
barbiturate usage during the human birth process was 
derived for the most part from animal studies. For 
example, Mvers and Myers reported that a variety of 
psychologicel stresses to the pregnant, wild rhesus 
monkey result in adverse effects upon fetal physiology 
but that administration of sedatives to the mother 
normalizes the unborn infant’s heart rate and blood 
pressure. On the basis of this animal model, the au- 
thors argued that sedation of human mothers during 
pregnancy, labor, and delivery would decrease mater- 
nal apprehension and minimize physiologic stresses 
communicated to the fetus. The most powerful sup- 
port for the authors’ claim that maternal sedation is 
good for the infant is a study by Cockburn and associ- 
ates.” These investigators demonstrated that deep bar- 
biturate anesthesia for cesarean section of the rhesus 
monkey afforded the term newborn infant an increase 
in survival time and partial protection against brain 
damage subsequent to 124% minutes of experimentally 
induced postpartum anoxia. Infants asphyxiated after 
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cesarean delivery with the mother under local anesthe- 
sia did not fare as well. In this article both the indepen- 
dent variables (experimental asphyxia, deep anesthetic 
doses of barbiturates) and the major dependent vari- 
ables (postdelivery sürvival time, degree of histologic 
brain damage) are altogether inappropriate for com- 
parison with the events associated with the normal 
human birth process. Especially noteworthy in the 
study of Cockburn and associates is that wherever.in- 
fant behavior is mentioned, the barbiturate-treated 


. animals did not do nearly as well as those treated with 


local anesthetics. For example, it was reported that the 
infant monkey delivered with the mother under deep 
barbiturate anesthesia "has no muscle tone and did not 
react to stimuli, whereas those delivered under local 
anesthesia struggled vigorously" when asphyxiated. In 
regard to respiratory movements, at 2 minutes after 
delivery 10 of 13 infant monkeys delivered with the 
mother under barbiturate anesthesia were apneic (as 
compared with only one of the seven born with the 
mother under local anesthesia). As Cockburn and as- 
sociates noted, the infants delivered by cesarean section 
to barbiturate-anesthetized mothers were themselves 
deeply anesthetized. They did not breathe spontane- 
ously or make any spontaneous body movements for - 
hours after the delivery. Áccording to Cockburn and 
associates: i 


They remained in a.somnolent, semi-anesthetized 
state, from which they were aroused only with dif- 
ficulty, for 1 to 3 days. In fact, they presented the 
classical signs of barbiturate intoxication, whereas the 
mothers recovered within 24 hours. This is consistent 
with the well-authenticated deficiency of newborn an- 
imals of many species in their ability to detoxicate and 
excrete barbiturates. 


It should be appreciated that deep anesthetic doses of 
barbiturates (such as those used by Cockburn and as- 
sociates) would be considered medical malpractice if 
administered during normal human childbirth since it 
has already been well established clinically that such 
doses severely interfere with the respiratory physiology 
and other vital processes of the newborn infant. The 
so-called "central nervous system-protective" effects of 
sedatives are the result of a generalized decrease in 
metabolism of the brain which causes depression of all 
vital functions including respiration and heart rate. 
Since childbirth is a normal process, it is difficult to 
rationalize a treatment that would réquire many, if not 
all, infants to be attached to life-sustaining respirators 
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in order to avoid the untoward consequences of mater- 
nal anxiety. On the face of it, the alleged cure sounds 
much worse than the disease. 

In the area of obstetric practice, the so-called brain 
protective effects of barbiturates still remain a labora- 
tory curiosity, while the actual clinical complications as- 
sociated with the use of barbiturates during pregnancy, 
labor, and delivery make it a serious but readily avoid- 
able hazard. It should be remembered that there is 
growing evidence that sedative agents, including the 
barbiturates, may be teratogenic when administered 
prenatally? Further, a number of investigators includ- 
ing Brazelton,* Stechler,? and Kron and associates 
. have demonstrated experimentally that even small 
doses of barbiturates may adversely affect infant behav- 
ior if they are administered perinatally. 

Barbiturates are highly addictive and potentially le- 
thal medications; barbiturate overdose is still one of the 
most common means for the successful induction of 
suicide. Many of those who survive serious barbiturate 
intoxication experience devastating disturbances in 
neurological functioning. Paraplegias are an important 
complication, and a variety of other strokelike syn- 
dromes may occur. All of these considerations suggest 
that iri clinical practice the cost-to-benefit ratio of barbi- 
turates makes their routine use hizhly questionable. 
The conclusion to be drawn from clinical experience 
with humans is that barbiturates are highly dangerous 
to the integrity of the central nervous system and 


should not be used unless there is a specific indication _ 


for barbiturates per se (rather than a safer agent). In 
particular, vulnerable fetal brain tissue should not be 
exposed to this class of drugs. The possibility of per- 


manent brain injury to the infant is not a fair trade-off 


for lowering the mother's anxiety level during preg- 
nancy or decreasing her discomfort during the labor 
and delivery, especially when a variety of safer and less 
toxic interventions are currently available. 

The Myers and Myers! article provides a disservice 

by neglecting the wealth of obstetric clinical experience 
© which indicates the noxious effects of barbiturates. 
Particularly problematic is the author’s lack of ap- 
preciation of the limitations of the research used to 


support their claim that, “Animal studies failed to ` 


confirm the presumed deleterious effects of sedative 
and‘ anesthetic drugs.” Thosé of us who have worked 
with animal models as well as human subjects under- 
stand the natural tendency to generalize from labora- 
tory findings to the clinical setting. However, even 
when used only to generate new hypotheses, the animal 
models must “fit” exactly the clinical situation under 
study; this principle must be applied even more strin- 
gently in the development of new “treatments.” The 
key examples cited in Myers and Myers do not meet 
this criterion. Therefore, the conclusions drawn by the 
authors, with their obvious implications for obstetric 
practice, are unsupported and may justify the clinical 
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misapplication of this potentially harmful class of 


drugs. 
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Reply to Drs. Kron and Brackbill 


To the Editors: - 

Drs. Kron and Brackbill’s comments bespeak a poor 
understanding of the pharmacologic properties of the 
sedatives, analgesics, and anesthetics, of critical aspects 
of labor and delivery, of the many issues involved in the 
causation of fetal asphyxia, and of its brain pathologic 
consequences. The first issue to be clarified for Kron 
and Brackbill is that barbiturates are not analgesics but 
sedatives when used at one and anesthetics when used 
at another dose level. Kron and Brackbill’s use of the 
phrase “barbiturate analgesia” needs modification. 

Kron and Brackbill use the terms “sedative,” “anal- 
gesic,” and “anesthetic” as if they are interchangeable. 
‘They alleged that we maintain the view that maternal 
sedation protects the fetus against asphyxia by depress- 
ing brain metabolism. However, although sedatives 
may modify the activity of different brain parts and 
thereby subtly affect brain metabolism, no present evi- 
dence that mere sedation protects the brain by meta- 
bolic depression exists. To achieve this goal the barbi- 
turates and other pharmacologic agents must be used 
at anesthetizing dose levels. 

Kron and Brackbill asserted that we proposed the 
barbiturates (and other sedatives and anesthetics) be 
used routinely during normal pregnancy and child- 
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birth. However, we have declined to take a position on 
this important question. What we. did state is ". . . the 
studies presently described support the view that the 
barbiturates... offer the possibility of active thera- 
peutic intervention in those cases in which fetal as- 
phyxia has been identified. The data also suggest these 
agents may have a role to play in the prophylaxis of 
fetal asphyxia in high-risk pregnancies." 

It seems Kron and Brackbill are convinced all labors 
and deliveries are uncomplicated. In three of six occa- 
sions where they mention childbirth they describe it as 
“normal” and at one point they categorically define it as 
"normal." What Kron and Brackbill ignore in the pro- 
cess is that from 1096 to 2096 of pregnancies in the 
United States are high risk and, beyond that, a small 
but significant proportion of all births are complicated 
in one fashion or another. They also ignore the fact 
that fetal asphyxia and fetal death remain as possible 
outcomes in each and every childbirth but especially 
in those associated with high-risk or pathologic preg- 
nancies. 

Ás already mentioned, the Kron and Brackbill com- 


ments contain many misconceptions and errors in un- 


derstanding. We have listed below some erroneous as- 
sertions they have advanced and have attempted to 
answer them. 

Assertion: The anesthetized newborn monkeys de- 
scribed by Cockburn and associates were generally ap- 
neic when the unanesthetized control animals had al- 
ready begun to gasp after 2 minutes of asphyxia. This 
“apnea neonatorum” of the anesthetized newborn 
monkeys is presented as indicative of the damaging 
effects of the barbiturates. 

Response: This misunderstanding of the implications 
of the early apnea of anesthetized newborn monkeys or 
humans subjected to asphyxia is extremely critical and, 
as we detailed in our review paper, represents a major 
misinterpretation that began in the 1930s and has con- 
tinued until the present. Indeed, anesthetized newborn 
monkeys do not begin gasping movements until as late 
as 5 to 6 minutes after the beginning of total asphyxia, 


during which time the unanesthetized newborn mon- : 


keys have nearly exhausted their gasping efforts. Anes- 
thetized newborn monkeys also gasp a much longer 
time than do unanesthetized newborn animals for the 
reason that their brain metabolism is greatly slowed 
down and the damaging changes in brain tissue com- 
position are reduced. This marked prolongation both 
of the initial apnea and of the aftergoing period of 
gasping demonstrated in anesthetized newborn mon- 
keys, far from highlighting the damaging effects of the 
barbiturates, instead indicates their brain-protective 
effects. 

Assertion: Anesthetized newborn monkeys subjected 
to asphyxia generally show poor-quality behavioral re- 
sponses during the early days following delivery. 

Response: Of course they do. Any and all animals, 
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newborn or adult, anesthetized with barbiturates man- 
ifest a depression of behavior during the duration of 
action of the drugs. However, most authorities believe 
these depressions are limited to the time of active 
pharmacologic action of the drugs. Evidence of longer- 
lasting effects that go beyond the first hours or day or 
so following exposure is either absent or poorly docu- 
mented. We refer the reader interested in the question 
of the supposed long-lasting effects of the barbiturates 
or allied agents on behavior to the deliberations of the 
Anesthetic and Life Support Advisory Committee of 
the Food and Drug Administration (FDA) and to an 
article dealing with this question by Kolata (Science 
204:391, 1979). 

The quoted description of Cockburn and associates 
of the behavioral changes of anesthetized newborn 
monkeys asphyxiated at birth and examined the next 
day does not correspond to our own long-term experi- 
ence with such newborn animals.. Rather we have 
found’ the more depressed animals the day after as- 
phyxia are the ones unanesthetized at the time of 
asphyxia. 

Assertion: It is well established clinically that deeply 
anesthetizing doses of barbiturates severely interfere 
with newborn respiratory function and other vital pro- 
cesses. 

Response: Kron and Brackbill again share a tradi- 
tional prejudice held by many practitioners and the 
general public alike concerning the action of barbitu- 


rates and allied drugs. The use of barbiturates at ac- 


cepted anesthetizing dosage levels does not interfere 
with respiratory function or other vital processes to 
such an extent as to pose a threat. Rather, at prescribed 
doses, rates and depths of respirations are reduced to a 
significant extent because of reduced rates of metabo- 
lism of brain tissue and other bodily organs that lead to 
a reduced oxygen requirement and carbon dioxide 
production and, consequently, to a reduced respiratory 
drive. The presence of even a deep barbiturate- 
induced anesthesia does not generally lead to any evi- 
dence of a metabolic acidosis nor does it elevate the 
lactic acid levels in the brain or blood. Thus, evidence is 
lacking that the reductions in respiratory function as- 
sociated with barbiturate-induced anesthesia approach 
anything of the magnitudes necessary to injure either 
the infant or the adult. The same applies also to the 
changes in blood pressure and heart rate. 

It is important to point out the barbiturates used at 
anesthetizing dose levels relax vascular smooth muscle 
in the mother and, over a period of time, reduce blood 
Bow through the uterine blood vessels. This leads to a 
gradually worsening asphyxia of the fetus that requires 
many hours for its full development. This pharma- 
cologic action is clinically: significant and contraindi- 
cates the use of the barbiturates at anesthetizing dosage 
levels over long periods of time for the treatment of 
fetal asphyxia. 
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Assertion: Since childbirth is a normal process, it is 
difficult to rationalize a treatment that would require 
many, if not all, infants to be attached to life-sustaining 
respirators to avoic the untoward consequences of ma- 
ternal anxiety. 

Response: We have not dealt with “normal” childbirth 
nor have we proposed the use of barbiturates or other 
pharmacologic agents at anesthetizing dosage levels in 
the absence of objective and definitive evidence of as- 
phyxia of the fetus. Even so, it is entirely inaccurate for 
Kron and Brackbill to suggest most infants who receive 
barbiturates or other agents would need respirator care 
following delivery. Rather, our study with Cockburn 
and associates determined that “pentobarbital anes- 
thesia reduced the rate of acid accumulation during 
asphyxia in fetal monkeys, increased the duration of 
primary apnea and of gasping, accelerated the estab- 
lishment of rhythmic breathing on resuscitation, and 
reduced the incidence and severity of permanent brain 


damage assessed by histologic examination.” Contrary - 


to Kron and Brackbill’s suggestion, our newborn mon- 
keys delivered with the mother under barbiturate anes- 
thesia and ‘asphyxiated, experienced a more rapid re- 
turn of breathing during resuscitation and experienced 
less difficulty with apnea during the following hours. 
These results, entirely unexpected by those who view 
the barbiturates themselves as damaging to the fetus, 
likely come about as a result of the barbiturates’ pro- 
tective effects in diminishing the brain metabolic and 
pathologic consequences of exposure to asphyxia. 

Assertion: Even small doses of perinatally adminis- 
tered barbiturates adversely affect infant behavior. 

Response: The assertion that the barbiturates and 
‘other sedatives and anesthetics cause long-lasting be- 
havioral changes is of recent origin. The bases for this 
assertion have been fully reviewed in our earlier paper 
and will not be further discussed here except to state 
they rest on studies which appear flawed either in their 
design, in their collection of data, in their methodology 
of statistical analysis, or in the conclusions drawn from 
the findings. ; 

Assertion: The barbiturates have addictive properties 
and are potentially letal medications frequently used in 
suicide attempts. Their use at dosage levels that lead to 
intoxication, as, for example, during suicide attempts, 
frequently produces devastating disturbances in neuro- 
logical functioning including paraplegia and strokelike 
syndromes. 

Response: Phenobarbital has been used for many 
years in treating epilepsy, yet few neurologists are 1m- 
pressed with the addictive qualities of phenobarbital 
when so used. The fact the barbiturates may be used 


for suicidal purposes and that in rare (rather than fre-. 


quent) instances serious brain injury may result is not a 
matter for present consideration since the doses in- 
volved in such circumstances are many times in excess 
of those used medically. 

Assertion: 'The conclusion to be drawn from clinical 
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experience is the barbiturates are highly dangerous to 
the integrity of the nervous system. 

Response: The entre thrust of our earlier review 
paper is quite to the contrary. A considerable body of 
data including the results of many anima] experimental 
and human clinical studies emphasize the nervous 
system—protective effects of the barbiturates in relation 
to the oxygen-deficiency states. 

Assertion: Vhe highly vulnerable fetal pun tissue 
should not be exposed to the barbiturates. 

Response: Vulnerable to what? The fetal brain is not 
highly vulnerable to asphyxia. Rather, the fetal brain is 
signihcantly more tolerant to both anoxia and hypoxia 
than are the brains of either children or adults. The 
supposition that the barbiturates used at sedative dos- 
age levels during pregnancy lead to maiformations of 
the fetus or altered brain development needs further 
study before definite conclusions can be drawn. How- 
ever, the experience of Trolle (Acta Obstet. Gynecol. 
Scand. 55:13, 1976) suggests the use of barbiturates as 


sedatives during 2regnancy in man may lead to a bet- 


terment rather than a worsening of outcome. All these 
matters need further animal experimental and clinical 
study before final conclusions can be drawn. 

Assertion: Myers and Myers propose barbiturates be 
used as sedatives during pregnancy to lower the anxi- 
ety of the mother and as sedatives or anesthetics during 
labor and delivery to decrease maternal discomfort. 

Response: Our review was in no way concerned with 
pain relief of the mother or the reduction of her anx- 
ieties as such. Rather it focused on the deleterious ef- 
fects maternal anxiety and/or pain or discomfort exert 
on the fetus. Our concern is with the status of the fetus 
and with the development of methods to prevent or 
treat fetal asphyxia. We believe fetal asphyxia develops 
secondary to anxiety and/or pain or discomfort of the 
mother in a high proportion of the cases. Thus, our 
proposal is not, as Kron and Brackbill suggest, to pro- 
vide comfort to the mother and, in the process, willy 
nilly put the fetus in jeopardy but rather to provide for 
an acceptable psychological and physiologic state of the 
mother in order to protect the fetus. 

Assertion: Myers and Mvers neglect the wealth of clin- 
ical experience that establish the noxious effects of the 
barbiturates. 

Response: We have exhaustively researched the litera- 
ture on the many aspects of the obstetric use of seda- 
tives, analgesics, and anesthetics and examined both 
evidence in favor of and evidence against their use. 
Suffice it to say the viewpoints we expressed in our 
review are documented by 210 references.. 

We would like to close our comments by speaking out 
strongly in quite another direction we believe to be of 
considerable importance. Our earlier review paper fo- 
cused primarily upon the potential usefulness of 
pharmacologic agents in preventing and treating fetal 
asphyxia. We described evidence from our animal stud- 
ies that indicates maternal fear contributes significantly 
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to the development of asphyxia of the fetus. However, 
methods of treatment are available other than the use 
of pharmacologic agents to deal with anxiety in the 
mother, i.e., efforts can be expended to allay her fears. 
All hospital personnel coming into contact with the 
parturient woman at all levels can contribute positively 
or negatively to her mental ease by their treatment of 
her and the words they say to her. A significant first 
line of defense and, hopefully, an alternative to the use 
of sedative and anesthetic agents in counteracting the 
effects of maternal anxiety is providing a supportive 
atmosphere in the labor and delivery suite. The re- 
markably good obstetric outcome observed in Scan- 
dinavian countries may well derive in significant part 
from the major psychological support provided the 
pregnant woman at all levels by all personnel through- 
out pregnancy. This important aspect of the problem 
should not be lost sight of in arguments regarding the 
merits or demerits of the use of specific pharmacologic 
agents. Rather, strong psychological support should be 
recognized as an important alternative or adjunctive 
factor over and above the use of drug agents to prevent 
or treat fetal asphyxia during labor and delivery. 
Ronald E. Myers, M.D., Ph.D. 
Laboratory of Perinatal Physiology 
National Institutes of Health 
Park Building, Room 451G 
Bethesda, Maryland 20205 


Effects of parity on cesarean section rate 
To the Editors: 

I read with interest and the nostalgia of an “escapee 
Vermonter” the article "Modern indications for cesar- 
ean section" (AM. J. OBSTET. GYNECOL. 135:437, 1979). 

The authors noted that cesarean section rate is 
influenced by factors of parity, age, and socioeconomic 
status of the population served and carefully discrimi- 
nated primary versus repeat cesarean section rates in 
their data. 

An intuitively obvious but infrequently quantified 
and accounted for result of differing parity is its effect 
on proportions of primary and repeat cesarean sections 
in a given population. With the assumption that a given 
primary cesarean section rate will apply equally to each 
of a given woman's deliveries and that all deliveries 
subsequent to a cesarean section will be delivered by 
repeat cesarean section, the distribution of vaginal, 
primary cesarean section and repeat cesarean section 
delivery with increasing parity can be described as 
shown in Table I. 

With the formula shown, it can be demonstrated that 
a primary cesarean section rate of 15% in a population 
bearing an average of 1.5 children will result in a total 
cesarean section rate of 18.75% whereas a primary ce- 
sarean section rate of 10% in a population bearing an 
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Table I. Computation of distribution of vaginal and 


primary and repeat cesarean section by parity 





x(x) x(x)(x) x (x)(x)(K) x (x)(x)(x)(x) 
Ox Ox (x) Ox (x)(x) O x (x)(x)(x) 


Distribution x 


OO x- OO: ff) OO t(xix) 
OOOx OOO x (x) 
1°CSR x x x x x 
RCSR/1°CSR O 0.5 1.0 1.5 2.0 
Total CSR = 1° CSR + RCSR= -ESR * (I Ta arsi, 
1°CSR/TCSR: 1.0- 0.67 0.5 0.4 0.33 


O = Vaginal; x = primary cesarean section; (x) = repeat 
cesarean section; 1° CSR = primary cesarean section rate; 
RCSR = repeat cesarean section rate; TSCR = total cesarean 
section rate. : 


average of three children will result in a total cesarean 
section rate of 20%. 

At a time when cesarean section rates are under in- 
creasing lay and government scrutiny it is important to 
discriminate primary from repeat cesarean section 
rates and in comparing these rates over time, and from 
one population to another, appreciate the effect of 
parity. The authors predict a future primary cesarean 
section rate of 60% of the total, based on past figures 
and trends. With the assumption of a steady state this 
implies a mean referral parity of about 2.3, compared 
to the figures 2.09, 1.85, 1.74, and 2.08 derived from 
the previous four periods. Because the figures do not 
represent a steady state, as acknowledged by the au- 
thors, and because a referral population would not be 
expected to have a mean parity identical to that of the 
unreferred obstetric population, the different cesarean 
section rates need to be seen in proper context—and 
that context includes parity. 

James A. Canfield, M.D., M.P.H. 
Department of Pediatrics 
University Hospital 
225 Dickinson Street 
San Diego, California 92103 


Vaginal agenesis associated with anhidrotic 
ectodermal dysplasia 


To the Editors: 

Amastia is occasionally seen in anhidrotic ectodermal 
dysplasia (AED).'’~* We are not aware, however, of vag- 
inal agenesis being associated with this disorder. Pri- 
mary hypogonadism has been reported in male sub- 
jects.? The patient in this case report has a brother who 
also exhibits a typical AED syndrome, without gonadal 
dynsfunction. 


A 17-year-old patient presented with primary amenorrhea. 
At physical examination the vagina measured only 4 cm. 
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When surgical correction was undertaken, the ovaries were 
seen and the uterus was found to be small and elongated. The 
patient remained amenorrheic after operation. 

Dentition was typically faulty; she had grown 12 molars 
altogether and was edentulous when seen. She reported that 
she did not sweat on the left side of her body. 

The patient was of normal intelligence. The hair was very 
sparse; she had no body hair on the left side, but body hair 
was normal on the right arm and leg. The eyebrows were 
practically absent. There was no breast on the left side, only a 
small supernumerary nipple. The right breast was normal. 
Laboratory tests were normal, with estrogen values of 91 
pg/ml, an androgen level of 61.7 ng/ml (normal value 3 to 70), 
a normal luteinizing hormone level at 13.5 mU, and a normal 
follicle-stimulating hormone value of 5.7 mU. Thyroid func- 
tion tests and karyotype were normal. 

Maurice Verdy, M.D. 
University of Montreal 
Service of Endocrinology, 

Metabolism, and Nutrition 
Hotel-Dieu Hospital 
Montreal, Quebec, Canada 

H. Belanger, M.D. 
Hotel-Dieu de Sorel 
Sorel, Quebec, Canada 
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Reply to Stephen (135:701, 1979) 
To the Editors: 

Gordon S. Stephen correctly pointed out (Am. J. 
OBSTET. GYNECOL. 135:701, 1979) that an incorrect 
karyotype appeared in our publication of (AM. J. 
OBSTET. GYNECOL. 127:824, 1977). An illustration 
showing the correct karyotype was submitted with the 
revised manuscript but due to an error the incorrect 
karyotype was printed. The correct karyotype is shown 
in Fig. 1. 

Anthony P. Amarose, Ph.D. 
Department of Obstetrics and Gynecology 
5841 Maryland Avenue 
Chicago, Illinois 60637 
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Highly effective —no pregnancies 
occurred in clinical studies when 
taken as directed. 

Overall pregnancy rate of 0.47 per100 
woman-years in clinical trials involving 940 
women completing 14,366 cycles. 


An estrogen/ progestin combination 
with a low incidence of amenorrhea 
and breakthrough bleeding ml 

During clinical trials, new Ortho-Novum 1/35 
consistently demonstrated support of 
endometrial integrity, with breakthrough 
bleeding approaching rates of 50 mcg 
products. 

Available in 21- and 28-day regimens 

in the unique Dialpak* tablet dispenser 


Please see Complete Prescribing Information, 
a brief summary of which appears on the next page. 
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. IMPORTANT NOTE — This information is a BRIEF SUMMARY of the complete prescribing information provided with the product and — 
therefore should not be used as the basis for prescribing the produci. This sı was prepared by deleting from the 
. complete prescribing information certain taxt, tables. and references. The physician be thoroughly familiar with the 


complete prescribing information and patient information before prescribing the product. 


- INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than ene pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method 
Table 1: Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20, 
Condom, 3-36; Aerosol! foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1 
Calendar method, 14-47; 2. Temperature method, 1-20, 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25; No contraception, 60-80. DOSE-BELATED RISK OF FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 

the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2 A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 
Cerebral vascular or coronary artery disease. 4. Known or Suspected carcinoma of the breast. 5. Known cr suspected 
~ prn ee neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7 Known or suspected pregnancy (see WARN- 
, No. 5). ; 












Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking [15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral contraceptives should be strongly advised not tc smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism. 
stroke. myocardial infarction, hepatic adenoma, gallbladder disease. hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND CTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of ora’ contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal anc nonfatal venous thromboembolism and stroke. 
"both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 10 to 35 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 


-. ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes. 


it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100.000 women users in the 40-44 age group. In terms of relative risk it has been 
estimated that oral contraceptive users who do not smoke (smoking is comsidered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial mfarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
“not Smoke, but about a 10-to 12-fold imcreased risk compared to nonusers who do not smoke. Furthermore, the amount of 
smoking iS also an important factor. In determining the importance of these relative risks. however. the baseline rates for 
various age groups must be given serious consideration. The importance cf other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified. it is quite likely that the same synergistic 
action exists. but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg cr more ot 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest. however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Carefu! epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases cf tnromboembolic disease have beer reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives. increases with age. Oral contraceptives are 
however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100.000 women per year from 
diseases of the circulatory system for users and nonusers of ora! contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100.000 (ages 15-34—5/ 100.000. ages 35-44— 33; 100.000. ages 45-49— 140. 100.000). the risk being 
concentrated in older women, in those with a jong duration of use, and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age, smoking, and duration of use. nor.to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years. all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for five or more years are available it 1s net possible to assess the magmtude of the relative risk tor this younger age 
group. Another study published at the same time confirms a previously reported increase o! mortality in pill users from 
cardiovascular disease. The available data fram a variety of sources have Deen analyzed to estimate the risk of death 
associated with various methods o contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease m the case of oral contraceptives) plus the 
risk attributable to pregnancy-or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth. with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only ‘smokers for each age group are tor smokers as 
a Class. For "heavy" smokers [more than 15 cigarettes a day]. the rates given would be about double for light" smokers 
[less than 15 cigarettes a day]. about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia. obesity diabetes. or history of preeciamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over especially those with other risk factors. Based on the data currently available. the following chart gives a gross 
estimate of the risk of death trom circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


Age : Below 30 30-39 40+ 
Heavy Smokers ..,.2. eec C B A X A-Use associated with very high risk 
Light smokers ......... SIC, VW am D C B X B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) D C.D C  C—Use associated with moderate risk. 
Nonsmokers (other predisposing conditions) C C.B B.A D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations ef thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected. the drug should be discontinued 
"immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema, or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or Syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix. vagina, anc liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 


. ,Incidence of mammary nodules, benign and malignant, in dogs. In humans, three case contro! studies have reported an 


i 


- increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 


women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g.. irregular bleeding at the time oral contraceptives were first 


. given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 


are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinica! surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 


. ng, appropriate diagnostic measures should be taken to rule out malignancy Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 





Figure 1 Estimated annual number of deaths associated with control of fertility and no control per 100.000 nonsterit 
women, by regimen of control and age of woman. a ) i - 





15-19 20-24 25-29 30-34 35-39 40-44 
No method 55 52 71 140 19.3 21.9 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 16 108 134 — 589 
IUDs only 1.1 12 1.2 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortior 0.3 04 04 0.8 14 0.8 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. TWo studies 
relate risk with duration of use of the contraceptive. the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY. BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervica! cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 

Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects. has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4 7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerab'e evidence that estrogens are ineffective for these indications, and there iS no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion cf pregnancies conceived soon after stopping oral contraceptives IS unknown. 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adherec to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contracept'ves are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives witn the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withcrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 

Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens 

In one study, an increased risk appeared after two years of use and doubled after four or five years of use In one of the 
other studies, an increased risk was aDparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason. orediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined 8 ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use. the prevalence of women with hypertension iS low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases. however. 
with longer exposure. and in the tiith year of use is two and a halt to three times the reported prevalence in the first year 

Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may te more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent. or severe. requires discontinuation of oral contraceptives and evaluation of the cause 10 

BLEEDING IRREGULARITIES. Breakthroug? bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular Dleeding from the vagina. nontunctional 
causes should be borne in mind. in undiagnosec persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicatec to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation’ may solve the problem Changing to an oral contraceptive with a higher estrogen content. while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk ot 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged. may also occur in women without previous irregularities 

11. ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may inter'ere with lactation. There may be à decrease in the 
quantity and quality of the breast milk. Furthermore. a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned PRECAUTIONS: 
General: 1 A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts. abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule. oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations preexisting uterine leomyomata may increase in size. 3. Patients with a 
history of psychic depression shouid be carefully observed and the drug discontinued if depression recurs to a serious 
degree Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in ar attempt to determine whether the symptom is drug-related. 4 Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders. migraine syndrome. 
asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6 Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7 Oral contraceptive users may have disturbances 
in pormal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives. she may have a 
greater chance of developing folate ceficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10 Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sultobromophtha- 
lei retention. b. Increased prothrombin and factors Vii, VII, IX, and X: decreased antithrombin 3. increased norepi- 
nephrine-induced platelet aggregability. c. increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone. as measured by protein-bounc iodine (PBI). T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium. and ampicillin. CAR- 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: Sea CONTRAINDICATIONS and WARNINGS. ADVERSE A : An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 

Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis Cerebral hemorrhage. Hypertension. 
Gallbladder disease Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis. 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related Nausea. usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule. are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change m menstrual flow. Dysmenorrhea. Amenorrhea during and atter treat- 
ment. Temporary intertility after discontinuance ot treatment. Edema. Chioasma or melasma which may persist. Breast 
changes. tenderness, enlargement. and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
Increase in size of uterine leromyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome. Cataracts. Changes in libido Chorea Changes in appetite Cystitis-like syndrome Headache. 
Nervousness. Dizziness. Hirsutism. Less of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: Serious ill effects have not been reported following acute 
ingestion of large doses of oral contraceptives by young children. Overdosage may Cause nausea, and withdrawal bleeding 
may occur in females. . ORTHO 
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Flagyl (metronidazole) 20 m: 


Warning | 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings. | 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, Cervicitis. or 
cervical erosion. T vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture. 
or one in whom no culture has been attempted. is an individual 
one. In any event, the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS. the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures Flagy! 
(metronidazole) is secreted in the breast milk of nursing mothers 
It is not known whether this can be injurious to the newborn 
If used during lactation. an alternative method of feeding may 
be elected. 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic, oral administration in mice and rats 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only) One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug. All these effects are statistically 
significant. 

In two long-term toxicity studies in the rat there was a 
statistically significant increase in the incidence of various neo- 
plasms. particularly mammary tumors. among female rats on 
metronidazole over that noted in the control groups 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative. 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagy! 
(metronidazole) use: total and differential leukocyte counts are 
recommended before and after treatment with the drug. especially 
if a second course is necessary. Flagyl may interfere with certain 
chemical analyses for SGOT. Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps, nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagy! promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress. abdominal cramping. constipation, a 
metallic, sharp and unpleasant taste, furry tongue. glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness, vertigo. incoordination, 
ataxia. convulsive seizures, peripheral neuropathy. fleeting joint 
pains, confusion, irritability, depression, weakness. insomnia, 
mild erythematous eruptions. urticaria. flushing. nasal congestion, 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis, 
a sense of pelvic pressure, dyspareunia, fever, polyuria, incon- 
tinence, decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea. vomiting, 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings 


SEARLE Searle & Co. 
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G. D. Searle & Co. 


Medical Communications Department, Box 5110 
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His trichomoniasis can 
make her therapy useless 


unless they both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 











The only systemic trichomonacide—In the female, trichomoniasis 

is a multiorgan disease. Tnchomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagyl is the only trichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 


9 250-mg. tablets 


F lagy l (metronidazole) 


Please see adjacent page for brief summary of prescribing information. 
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Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 


laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestina! 
water permeate stools. 


PERI-COLACE is predictable —gentle 


evacuation usually occurs within 8 to ^ 


12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


gasanthrano! and dioctyl sodium sulfosuccinate 


Gentle laxative plus stool softener 
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A breakdown 
in communications. 


The teenage years are a time of upheaval, a time of 
physical and emotional transition when sensitive, 
knowledgeable guidance is needed and yet the yearn- 
ing for independence of thought and action is at its 
strongest. Likewise, adolescence is traditionally a time 
when communications with adults are, generally, dif- 
ficult at best. 

Todays prevalent teenage sexual activity, without 
apparent regard for consequences, is stark evidence of 
broad-scale breakdowns in communication. Somehow, 
for whatever reasons, the message is simply not getting 
across. Why else would an estimated one million teen- 
agers become pregnant in 1978?! Why else would 70% 
of sexually active teenage women not use contra- 
ceptives routinely’ and, in many cases, “think that they 
couldnt become pregnant ?? Why, very simply, is there 
so much sexual activity and yet so little knowledge about 
contraception, pregnancy, and sexual responsibility? 

The reasons, no doubt, are many and varied. Still, this 
ominous trend must be reversed. Today, the doctors 
office seems a likely place to begin. For here, knowl- 
edgeable counseling, coupled with compassion and 
reassurance, can make a meaningful impact on the 
teenage patient. 

When contraception is indicated, the selection of 
a sub-50 mcg oral contraceptive, like Brevicon, may be 
a sound choice for many younger patients. Brevicon 
offers a rate of efficacy comparable to higher dose 
formulations and a wellaccepted rate of menstrual 
irregularities. (Cycle incidence of breakthrough bleed- 
ing and amenorrhea is 5.1% and 1.096, respectively. 
Dropout rate due to menstrual irregularities is only 
3.4% during the critical first three cycles.)* 

There are no easy answers. A contraceptive wont halt 
the teenage pregnancy epidemic by itself. Along with 
improved communication, however, it can play an 
important role. 


Tablets 
A i K = ES 
Brevicon co 
bep ine E 0.5 mg Aum, 
with ethiny =» 
=stradiol 0.035 mg) b. all 
[SYNTEX 
1 SYNTEX FP, INC 
A sign of HUMACAO, PR. 00661 
the times. © Syntex (EP) Inc., 1979. 


1. National Center for Health Statistics 

2. Zelnick, M and Kantner, JF: Family Planning Perspectives 
9(2), 1977 

3. Shah, F Zelnick, M and Kantner, JF: Family Planning 
Perspectives 7(1), 1975 


*Based on clinical trials with 1168 patients in 16,345 cvcles. 


Note: Serious as well as minor side effects have 
been reported following the use of all oral 
contraceptives. These include thromboembolic 
disease. Please see summary of prescribing 
information on second following page. 








m 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conductec with 
BREVICON, appears to be somewhat higher than observed with higher dose 


. combination products. The dropout rate due to menstrual disorders and ir- 


regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities anc other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
vet conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 


tion. d. Known or suspected carcinoma o! the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction. liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
mensis. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 


^ 0.C.s is well established. One British study demonstrated an increased rela- 


tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increasec relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term. follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 


- the number of cases was too small to estimate the risk. MYOCARDIAL IN- 


FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expectec, that 


= the greater the number of underlying risk factors for coronary artery disease 


(cigarette smoking. hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocarcial infarction as nonusers who do not smoke. 
0.C. users who are also smokers nave about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 

roups must be given serious consideration. (The estimates are based on 

ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic ris« associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 


~ per 100,000 women per year from diseases of the circulatory system for 


users and nonusers of 0.C.s according to age, smoking habits, and duration 
0f use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 — 5/100,000; 


- ages 35-44 — 33/100,000; ages 45-49 —140/100,000). The risk is concen- 


trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking. and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-foid increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 


-— Sources have been analyzed to estimate the risk of death associated with vari- 


_ bolic and thrombotic disease in the case of 


ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who dc not smoke. 


. TABLE 1. The annual number of deaths associated with control of fertility and 


no control per 100,000 nonsterile women by regimen of control and age of 
women are: 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 56 6.1 7.4 13.9 208 226 
Abortion only 1.2 16 1.8 LI UL 1.2 
Pill only—nonsmokers 1.3 1.4 1.4 22. 45 7.1 
Pill only —smokers 1.5 1.6 16 108 13.4 589 
IUDs only 0.9 1.0 1.2 14. 20 1.9 
Traditional 
contraception only 11 1.6 2.0 3.6 5.0 4.2 
Traditional contra- 
ception and abortion 0.2 02 03 03 03 02 


The risk of thromboembolic and tnrombotic disease associated with O.C.s 





is further increased by hypertension, hyperlipidemias, ODesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 





Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 





A—Use associated with very high risk. C—Use associated with moderate risk 
B—Use associated with high risk. D—Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis. pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. irregular bleeding at the time O C.s were 
first given, pavers ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges«ogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a groster risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of v within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, re id 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and —— of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘acute 
abdomen’. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational nb m early pregnancy may seriously 
ae the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may em? abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
lically significant. In the past, female sex hormones have been used during 
pregnancy in an — to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent cf becom- 
ing pregnant use an alternate form of contraception for a perioc of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 


bladder disease in users of O.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipiós has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning 0.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tencency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the “normal” range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding. spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. in undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
0f pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-O.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
DM examinations should include special reference to blood pressure. 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule. O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs tc a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the gei is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome. asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones hey be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal Lage P 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. edes Since the pregnant woman is predisposed to the development 
0f folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s. she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine). vitamins and hypoglycemic agents. CARCINOGENESIS 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The pesi adverse reactions have been reported in patients 
receiving 0.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, ange in corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervical secretion, 
paean diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in open; cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR PATIENT (See Patient Package Insert) 
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Please see the next page for a brief summary of prescribing information. 
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Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 


Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinyl estradiol 
or 750 mcg. mestranol is <1/100 woman-years. With —35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on —50 mcg. estrogen. 


Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 


Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from 0C use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction. visual disorders, hepatic tumors, 
gallbladder disease, hypertension. fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 





1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic and thrombotic 


disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
Studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47 /year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths /year/100,000 users and increased with age. Cerebrovascular Disorders — In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: “A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 

ion —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes. history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified: it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 


Aged 30— 39 Aged 40— 44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
= 15 cigarettes daily 13.0 5.1 78.7 31.3 
<15 cigarettes daily 4.7 0.9 28.6 5.7 
Nonsmokers 1.8 1.2 10.7 7.4 
Smokers and nonsmokers 54 1.9 32.8 11.7 
Risk of Dose — Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 


committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with —100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 4C is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterclemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 


Riskis: A — very high, B —high, C — moderate, D —low. Age: — —30 30-39 =40 
Heavy smokers (= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D C.D C 
Nonsmokers, with predispositions C C.B B.A 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., 


thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4— 7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 

ions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascularlesions. Institute diagnostic and therapeutic measures. 3. Carci =- 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogees increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk ( 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was in dent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endon “trial cancer incidence since 1969 in 8 U.S. areas with 







cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g... irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration cf follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is. however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic no 
hepatomas. hamartomas. regeneratin s. focal ular hyperplasia, hemangiomas. hepatocellular 
carcinoma. etc. have been associated with ous In 1 study OC formulations with high "hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after =4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring — Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P —.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. GeliDladier disease risk. surgically confirmed, appeared after 2 years use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months’ use in another. 7. r. ipid m lism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a tew months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 242—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. = megane 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding — OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, Vill, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating tota! thyroid hormone (PBI, T*); decreased T? 
uptake, unaltered free T* decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals. Influence of prelonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients —see patient 
labeling. Drug interactions —OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions —Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding: congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 

Important note —Full prescribing information should be consulted prior to use and is available on request. 


® 
Demulen Each white tablet contains ethynodiol diacetate 1 mg. and ethinyl 
estradiol 50 mcg. Each pink tablet in Demulen-28* is a placebo containing no active 


ingredients. 
SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: ) 
G. D. Searle & Co., Medical Communications Dept., Box 5110, Chicago, Illinois 60680 
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‘Nonspecific’ vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


l. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 





When you unmask 
nonspecific” vaginitis 
you may find 

H. vaginalis 


TRADEMARK 


Triple Sulfa Cream/Vaginal Tablets 





effective 
against 
H.vaginalis— 


the cause of 
over 90% of 
nonspecific” 
vaginitis 

















Effective 

Based on a review by the National 
Academy of Sciences/ National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 


Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis. 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter. 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 2.75 oz. 

(/8 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark (OOPC 1978 OJ582-7 
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- For many patients who need iron = ^ 
ugplementation gastric distress can interfere SS 2e d d L. uf eet 
with compliance. But it shouldn't be a B E- e 
PO with Feosol® Spansule® Capsules. 


_-Feosol provides iron in its most easily a 
aboga (bivalent) form, as ferrous sulfate. n- 
Spansule Capsules, the iron is divided among - 
-controlled-release pellets that disperse over a 
large area of the gastric mucosa, resulting in 

minimal distress and therefore better patient 
„compliance. And studies* show that iron from 


s Spansule Capsules is absorbed as completely = = 
as iron from elixir. Be *. 




















Feosol is the brand of iron supplement 
most often recommended by physicians for 
iron deficiency and iron-deficiency anemia. 
It can make your patients’ compliance 
problems a thing of the past. Ask your Smith 


©Meniey & James Laboratories 1980 
Professional Products Division 
a Smithkline company 
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Feosol Spansule Candles bottles of 30/Feoso! Tablets, bottles of 100/ Feosol Elixir, ttles of 12 fl. oz. 
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Welch Allyn introduces a light source... 
Second only to the sun. 


The NEW Halogen Exam Lite 


Welch Allyn's new Halogen Exam 
Lite brings Halogen illumination out 
into the open for the first time. 


It's perfect for offices and exam 
areas where accurate illumination is 
needed. 


A general purpose illuminator that 
offers economy, efficiency, 
convenience, versatility, and all the 
benefits of Halogen lighting. 


O HALOGEN ILLUMINATION—An 
intense Halogen lamp for brilliant 
light. 3,100°K, 3,500 ft. candles 
(37,500 lumens per sq. meter) at a 
distance of 4 in. (10 em.), life 50 
plus hours 


O FIBER OPTICS —Obedient, yet 
flexible fiber optics yield even and 
cool illumination at the distal end. 
48 in. (122 cm.) 


O LITE BOX—A cool and quiet lite 
box, no fan or noise, designed to 
complement any decor (UL and 
CSA approved) 


O LENS SYSTEM—A small easy-to- 
use lens focussing system for 
adjusting and concentrating the 
light spot 


O SHEATH—A disposable, clean 
sheath that prevents contamination 


O MODES OF USE-— Mount on wall, 
exam table, desk or use as a 
portable unit mounted on a mobile 
stand 


O EFFICIENT —Economically 
efficient; draws only 30 watts of 
power while providing the finest 
diagnostic lighting available 


Contact your Welch Allyn dealer for a 
demonstration today! 
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THE CLASS OF 1980... 
Well informed...with high expectations. Including 
what they look for in a contraceptive. When 

the pill is the choice, they expect it to provide: 


e Efficacy e Regular @ Little e Continuation @ A low dose 
second to cycles occurrence of of pre-pill of estrogen 
none intermenstrual comfort for 

bleeding most patients 


Wyeth Laboratories . Pniiadeiphia, pa.19101 


Tc COPYRIGHT © 1979, WYETH LABORATORIES. ALL RIGHTS RESERVED. ( 


REALIZED 


WITH LO/OVRAL" 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 


EXTREMELY LOW INCIDENCE OF COMMON SIDE EFFECTS" 



















2.9% BREAKTHROUGH BLEEDING (% TOTAL CYCLES) 
Total cycles: 22,489 


“iis PROFILE OF SELECTED SIDE EFFECTS* pea 


* Serious as well as minor adverse 
reactions have been reported 
following the use of all oral 
contraceptives. 


See full prescribing information. 


How norgestrel contributes to LO/OVRAL performance 


Enhances © Provides backup € Maintains e Adds no e Androgenic 
inhibition of contraceptive endometrial “hidden side effects 
ovulation action through integrity in most estrogen” to rarely noted 

antiestrogenic patients during disturb 

effect on cervical — Lo/Ovral hormonal 

mucus administration balance 


Each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


Worth considering for your next 
See important information on following page. oral contraceptive patients 


N BRIEF: 

ndications and Usage— LO/OVRAL * is indicated for the prevention 
f pregnancy in women who elect to use oral contraceptives (OC's) 
s a method of contraception. 

ontraindications— OC s should not be used in women with 

ny of the following conditions: 1. Thrombophlebitis or 
Yomboembolic disorders. 2. A past history of deep-vein 
Yombophlebitis or thromboembolic disorders. 

. Cerebral-vascular or coronary-artery disease. 

. Known or suspected carcinoma of the breast. 

. Known or suspected estrogen-dependent neoplasia. 

. Undiagnosed abnormal genital bleeding. 7. Known 

r suspected pregnancy (see Warning No 5). 

larnings 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use ora! contraceptives should be 
strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks. 


















Thromboembolic Disorders and Other Vascular Problems —An 
creased risk of thromboembolic and thrombotic disease associated 
ith use of OC's is well established. Three principal studies in Great 
ritain and 3 in the U.S. have demonstrated increased risk of fatal 
1d nonfatal venous thromboembolism and stroke, both 
emorrhagic and thrombotic. These studies estimate that users of 
C's are 4 to 11 times more likely than nonusers to develop these 
iseases without evident cause. 

EREBROVASCULAR DISORDERS—'In a collaborative American 
tudy of cerebrovascular disorders in women with and without 
redisposing causes, it was estimated that the risk of hemorrhagic 
troke was 2.0 times greater in users than nonusers and the risk of 


irombotic stroke was 4 to 9.5 times greater in users than in nonusers. 


IYOCARDIAL INFARCTION (MI)—An increased risk of MI 

ssociated with use of OC's has been reported, confirming a 
reviously suspected association. These studies, conducted in the 
K, found, as expected, that the greater the number of underlying 
sk factors for coronary-artery disease (cigarette smoking, 
ypertension, hypercholesterolemia, obesity, diabetes, history of 
re-eclamptic toxemia) the higher the risk of developing MI. 
:gardless of whether the patient was an OC user or not. OC's. 
owever, were found to be a clear additional risk factor. In terms of 
lative risk, it has been estimated that OC users who do not smoke 
smoking is considered a major predisposing condition to MI) are 
bout twice as likely to have a fatal MI as nonusers who do not 
moke. OC users who are also smokers have about a 5-fold 
icreased risk of fatal MI compared to users who do not smoke, but 
bout a 10- to 12-fold increased risk compared to nonusers who do 
ot smoke. Furthermore, amount of smoking is also an important 
ictor. In determining importance of these relative risks, however, 
aseline rates for various age groups must be given serious 
onsideration. Importance of other predisposing conditions 
entioned above in determining relative and absolute risks has not 
s yet been quantified; quite likely the same synergistic action 

xists, but perhaps to a lesser extent. 
ISK OF DOSE—!In an analysis of data derived from several national 
dverse-reaction reporting systems, British investigators concluded 
yat risk of thromboembolism, including coronary thrombosis, is 
irectly related to dose of estrogen in OC s. Preparations containing 
00 mcg or more of estrogen were associated with higher risk of 
Yomboembolism than those containing 50-80 mcg. Their analysis 
id suggest, however, that quantity of estrogen may not be the sole 
ictor involved. This finding has been confirmed in the U.S. 
STIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
IISEASES—A large prospective study carried out in the UK 
stimated the mortality rate per 100,000 women per year from 
iseases of the circulatory system for users and nonusers of OC's 
ccording to age, smoking habits, and duration of use. Overall 
xcess death rate annually from circulatory diseases for OC users 
las estimated to be 20 per 100.000 (ages 15-34— 5/100,000; ages 
5-44—33/100,000; ages 45-49— 140/100,000), risk being 
oncentrated in older women, in those with long duration of use. 
nd in cigarette smokers. It was not possible, however, to examine 
Yerrelationships of age, smoking. and duration of use. nor to 
ompare effects of continuous vs. intermittent use. Although the 
tudy showed a 10-fold increase in death due to circulatory diseases 
1 users for 5 or more years, all these deaths occurred in women 35 
ir older. Until larger numbers of women under 35 with continuous 
ise for 5 or more years are available, it is not possible to assess 
nagnitude of relative risk for this younger group. Available data 

rom a variety of sources have been analyzed to estimate risk of 
leath associated with various methods of contraception. Estimates 
if risk of death for each method include combined risk of 
iontraceptive method (e.g., thromboembolic and thrombotic disease 
the case of OC's) plus risk attributable to pregnancy or abortion in 
went of method failure. This latter risk varies with effectiveness of 
nethod. The study concluded that mortality associated with all 
nethods of birth control is low and below that associated with 
hildbirth, with the exception of OC's in women over 40 who smoke. 
.owest mortality is associated with condom or diaphragm backed 
ip by early abortion. Risk of thromboembolic and thrombotic 
lisease associated with OC's increases with age after about 30 and. 
or MI, is further increased by hypertension, hypercholesterolemia, 
)besity, diabetes, or history of pre-eclamptic toxemia, and especially 
sigarette ang Physician and patient should be alert to earliest 
nanifestations of thromboembolic and thrombotic disorders (e.g.. 
hrombophlebitis, pulmonary embolism, cerebrovascular 
nsufficiency, coronary occlusion, retinal thrombosis, and 
nesenteric thrombosis). Should any of these occur or be suspected. 
he drug should be discontinued immediately. A 4- to 6-fold 
ncreased risk of postsurgery thromboembolic complications has 
een reported in OC users. 

f feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
ism or prolonged immobilization. 

' Ocular Lesions— There have been reports of neuro-ocular lesions 
iuch as optic neuritis or retinal thrombosis associated with use of 
C's. Discontinue OC's if there is unexplained, sudden or gradual. 
iartial or complete loss of vision; onset of proptosis or diplopia: 
iapilledema; or retinal-vascular lesions, and institute appropriate 
liagnostic and therapeutic measures. 

|. Carcinoma— Long-term continuous administration of either 
iatural or synthetic estrogen in certain animal species increases 
requency of carcinoma of the breast. cervix. vagina, and liver. 
;ertain synthetic progestogens, none currently contained in OC's, 
iave been noted to increase incidence of mammary nodules, benign 
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and malignant. in dogs. In humans, 3 case-control studies have 
reported an increased risk of endometria! carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g., irregular bleeding 
at the time OC's were first given, Moe ovaries), nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
Increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Reduc 
occurrence of benign breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease. 
or abnormal cS, hgh should be monitored with particular care 
if they elect to use OC's. 

4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal eet were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal uu and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 

to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects 

in Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents—during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 

of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such eod women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been ue with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones i yea hormonal withdrawal tests for 
pregnancy. or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 

risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, 

and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC s is unknown. It is recommended that. for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If agis is confirmed, the patient should be 
apprised of the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal 
bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease— Studies report increased risk 

of surgically confirmed gallbladder disease in users of OC's 

and estrogens. In one study, increased risk appeared after 

2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 

12 months use. 

7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to 
be defined. 

B. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and may be no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the 5th year of use is 2V? to 3 times the 
reported prevalence in the 1st year. Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 

9. Headache— Onset or exacerbation cf migraine or 
development of headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. 

10. Bleeding Irregularities— Breakthrough bleeding. spotting, 


and amenorrhea are pers reasons for patients discontinuing 
OC's. In breakthrough bleeding. as in all cases of irregular 
vagina! Siria L nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrua! irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding— OC s given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions — GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious e. Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice aun pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be p metabolized in patients with 
impaired liver function and should 5e administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding nm (TBG) 
leading to increased circulating pig el hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers--See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage. hypertension, 
ee qe disease, benign hepatomas, congenital anomalies. 
ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis anc optic neuritis. 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or ` 
vomiting. ecd the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding. 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, 
and secretion; change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
(steepening), intolerance tc contact lenses. 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome. cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair, 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 
Acute Overdose— Serious il! effects have not been reported 
following acute ingestion of large doses of OC's by youn 
children. Overdosage may cause nausea, and withdrawa 
bleeding may occur in females. cocti tablet contalis 
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THE PRESIDENTIAL ADDRESSES Of some of my pre- 
decessors offer one an insight into their depth and 
humanism, and in fact their scholarship will strike ter- 
ror into the hearts of their successors who are attempt- 
ing such an essay. Indeed, one could conclude that all 
Presidential addresses have already been given. Never- 
theless, it may possibly be valuable at intervals to record 
the successes and failures of one’s discipline, for such a 
mere recitation may help us visualize our historic 
priorities and current problems. In addition, the temp- 
tation to reconsider the human condition on the single 
occasion when one's friends and colleagues will sit rea- 
sonably still for it, is overwhelming. 

You have noticed that I was escorted to this podium. 
I am reminded of the apt words of Sir Thomas More 
on the occasion of his execution—approaching the 
scaffold he said to the accompanying lieutenant, "I 
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would be pleased if you would give me some help going 
up; coming down, I will shift for myself." I wish to 
quickly add that the opinions herein expressed are of 
course my own, not necessarily those of the AAOG. 
However, since the Association has had some hand in 
electing me to this office, I will be pleased to have any 
criticism of my remarks directed at the Society, though 
I will clearly be willing to receive any possible con- 
cordance. 

In addition, you will become aware of the absence of 
lantern slides. I have learned recently that on some 
occasions one word is worth a thousand pictures. 

It would be easiest for me in the euphoria of this 
greatest honor you have bestowed upon me, as Presi- 
dent of this prestigious Association, to present a com- 
fortable state-of-the-union picture of self-admiration 
for our great profession, for I could point to the many 
advances we have made in the last 100 years to increase 
the safety and comfort of childbirth and to improve the 
health of women suffering from reproductive disor- 
ders. Dr. E. Stewart Taylor has done this admirably in 
his presentation to the centennial meeting of the 
American Gynecological Society.! Indeed, our minis- 
trations were probably not required when Eve was born 
of Adam's rib, but the human race has needed the help- 
ing hand of our ancient and honorable profession ever 
since she offered him the apple. 
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But we must not be complacent, for medicine in gen- 
eral and reproductive medicine in particular face many 
problems in the current era and we should rigorously 
examine our options if we are to be enabled to deal 
with them in the ever more complex milieu in which we 
find ourselves. I must quickly remind you that our high 
opinion of our profession is not shared universally by 
the public, nor that of our discipline by the other 
branches of medicine. Are gynecologists (obstetricians) 
necessary? Have we been cast in the role of scientific 
borrowers rather than lenders, a second-rank special- 
ty? Is obstetrics a branch of pediatrics and gynecology a 
branch of surgery? I believe not. I believe strongly in 
the unity of the clinical science of reproductive medi- 
cine; it is needed for excellence in patient care, com- 
prehensive teaching, and broad-based research. It 
leads us toward the questions before we attempt to 
provide the answers. 

Parenthetically, you may have noted that I believe we 
should settle on one term for our discipline, for the 
double designation “obstetrics and gynecology” em- 
phasizes separation rather than unity. 

In an era when social forces are urging us to be gen- 
eralists, the advancement of knowledge in most medi- 
cal branches demands that we be specialists, to confront 
the bewildering array of technical advances that may 
serve to improve health care. Thus, we have done bat- 
tle on the one hand to have ourselves declared primary 
physicians while on the other, perhaps only in the past 
decade, made stern representations to our curriculum 
committee colleagues to declare us a scientific specialty. 
These goals are not necessarily incompatible, but they 
do call for a constellation of skills and attitudes that 
may require adjustment of our traditional approach. 


A consideration of our problems 


Gynecologic surgery. Our procedures too frequent- 
ly are old and tradition bound on the one hand, while 
the inadequate basic surgical education offered many 
of our house officers may inhibit the possibility of in- 
novation and advancement. Surely many of the grad- 
uates of our training programs, after a meager one and 
a half years of exposure to the surgical aspects of gyne- 
cology, will be inadequately prepared to deal with 
complications that inevitably arise when we intrude 
upon those other systems lurking nearby, the gastroin- 
testinal and the urologic. 

General surgeons and their organizational structures 
are keenly aware of our deficiencies in this area and 
they have been increasing their semipublic concern in 
their national forum, expressing, of course, their 
willingness to be of help and step in. Some may regard 
their “willingness” as threatening and retrogressive. Of 
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course, surgical expertise is not solely a problem of 
technical virtuosity, but it does require a mastery of 
certain basic skills and the judicious temperament to 
enable one to retrieve these skills on prompt notice. 
Perhaps one should place the blame on advances in 
anesthesiology, blood banks, and antibiotics for the 
constriction of the spectrum of surgical talent, for they 
sometimes prevent the decompensation of the surgi- 
cally disabled. 

We need to provide our house officers with a sound, 
solid surgical base. The proliferation of courses in col- 
poscopy and other endoscopic techniques may have be- 
come virtually a cottage industry, but this phenomenon 
can not be regarded as a substitute for fundamental 
surgical education. 

In any case, we must not ignore this problem, nor 
should we demean our procedures by referring to 
them in simplistic terms to our patients and colleagues, 
if we wish to retain our identity in this sector. 

Obstetrics. Concomitant with our diminished surgi- 
cal skills has come an era, and a healthy one, wherein 
many of the traditional obstetric maneuvers have be- 
come gradually obsolete, for some of them were de- 
structive and attuned to the bygone era when any 
radical pelvic delivery was preferred to the greater 
morbidity of cesarean section. However, the advance- 
ment of knowledge of maternal and fetal physiology 
and the fashionable recurrence of the concept of “ma- 
ternal and child health,” while properly placing the 
emphasis upon the physiologic and the metabolic, have 
enticed the pediatricians to poach freely within our 
boundaries. 

Of course, there are no fences in medical science and 
any vacuum in nature is soon filled. What have we 
been doing while they have filled in the gaps in our 
knowledge? We have been graduating physicians who 
love the practice of medicine and patient care and are 
handsomely rewarded for it, while the pediatricians 
apparently find practice intellectually and materially 
unrewarding and opt in increasing numbers for the 
academic life. They have become enchanted with am- 
niotic fluid for they are trained in applied biochemistry 
and genetics. They attempt to resuscitate babies with 
meager manipulative skills; they act as concierges of 
the labor room for they know they will be the coroners 
of any obstetric misjudgment; they even attempt to 
deal with the problems of the adolescent, thinking of 
themselves as also competent to manage the no longer 
innocent. 

In an area that cries not for a territorial imperative 
but for cooperation, they have become competitors be- 
cause we have been scientific borrowers rather than 
lenders. 
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Academic reproductive medicine. In a decade when 
we have barely started to attract our graduates to full- 
time academic careers, and to research in reproductive 
medicine, our institutions have discovered that practice 
earnings can help overcome the deficits in teaching 
centers, inadequately funded by federal and local gov- 
ernments. 

While it is my belief that it is healthy for clinical in- 
vestigators and teachers to play a role in the social con- 
tract that private practice affords, the time alloted must 
be carefully titrated to the primary needs of scholar- 
ship and teaching lest the urgency of patient care 
overwhelm the central role of the academic in making a 
contribution to new knowledge. It is proper that the 
health needs of the community should attract patients 
to these gifted doctors, but they must understand, and 
their institutions must understand, that their primary 
responsibility in teaching centers should be to teaching 
and to scholarship (by which term I refer to the in- 
novative rearrangement of known information) and to 
research, which is clearly the acquisition of new knowl- 
edge. While dabbles into chemistry or physics will not 
suffice to advance knowledge even by the most highly 
motivated physicians, for they tend to become data col- 
lectors, there is no longer doubt that important con- 
tributions to our knowledge can be made by gifted 
clinicians without sacrifice of their clinical virtuosity. 
Our professional forbears did so in the morphologic, 
observational era of scientific investigation; now we 
must pick up the thread in the experimental era. It 
seems necessary to remind ourselves of this continually 
in our craft. We should teach patients and legislators 
responsible for funding to be comfortable with the 
term research, for in medical science it usually refers to 
seeking new ways to help sick people. We should also 
teach them that university hospitals, in industrial terms 
that they understand, are factories for the production 
of health workers of the future and need special fund- 
ing. It is imperative that we seek special reference sys- 
tems for university hospital funding. 

It also seems clear that we have an educational role to 
play with respect to our senior faculty colleagues whose 
medical education gained twenty-five years ago con- 
vinced them that as a minor mechanical discipline, we 
required little curriculum time, small research space, 
and a correspondingly low personnel budget. We 
should bring them up to date, if in fact we have a sup- 
portable message to give. 

Psychosocial medicine. Perhaps nowhere in medi- 
cine are social and biologic forces so confluent as in 
obstetrics and gynecology. I am reminded of the state- 
ment by Mr. James Reston in a New York Times editorial, 
wherein he suggested that our world was confronted by 
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two enormous energy forces, the atomic and the sex- 
ual, and of the two, perhaps the latter was more terrify- 
ing. Of course, he was speaking about the population 
explosion. But there are correlative issues. The prob- 
lems of reproduction, including contraception, sterili- 
zation, abortion, and sexuality, have come to discussion 
in the public arena. 

We have made some modest attempts to answer this 
public call for help, but we come to it in a mood of 
reticence, even embarrassment, for we have been ill- 
equipped to respond to the psychosocial and have re- 
lied heavily upon the borrowed scientist for the bio- 
logic. This does not indicate any thought that we 
should retract from collaborative team efforts, only 
that we must become committed to earnest research 
and practice in this area. 

Too often the counseling role has been divided be- 
tween physicians in our discipline, uncomfortable with 
scientific and manipulative medicine who have acted as 
pseudopsychiatrists, and psychiatric social workers 
preaching mechanical sex. I have said before that we 
need resensitization rather than desensitization, and I 
believe our students need more exposure to the hu- 
manities. As Hardison? has said, “The benefits (of ex- 
posure to the humanities) include a heightened sen- 
sitivity to the otherness of the world beyond the self, a 
better appreciation of the varieties of human behavior, 
a clarified sense of one's own identity in relation to 
others, and an enhanced understanding of the values 
that hold us together as a community." In our search 
for a balance between scientific progress and hu- 
manism, artificial tensions have been created by those 
who imagine a conflict between science and humanities. 
The late Mr. Whitney Griswold, then President of Yale 
University, said, "In each generation we renew man's 
immemorial effort to find his place as an individual, in 
a world that seems to recognize him only as a species."* 
Departments of social medicine have been created to 
remind physicians that patients are people. We need no 
such reminder in our discipline if we listen to our pa- 
tients, 1.e., if we listen to that which they want to tell us, 
listen for that which they will not tell us, and listen for 
that which they cannot tell us. Listening can be thera- 
peutic as well as diagnostic. 

I do not suggest that we are capable of dealing with 
all the social pathology in our communities or in the 
world. David Rogers? has aptly described this attribu- 
tion of the failure of solution of these problems to phy- 
sicians as the "medicalization" of social problems. We 
should define our possible contribution in this arena 


*From Griswold, A. W.: A Liberal Education, New Haven, 
1959, Yale University Press. 
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with great precision and this will depend upon our 
playing a role in public education. 


A consideration of our resources 


I have offered the view before that reproductive 
medicine (obstetrics and gynecology) is the third major 
medical discipline and could lead the way for other 
specialties in the teaching hospital of the future, be- 
cause of its fusion of medical and surgical techniques 
and attitudes, its emphasis on preventive medicine, and 
its consideration of the psychoemotional context of 
physical disease. We have made a modest start in reach- 
ing downward to the smaller and smallest segments of 
molecular biology, timidly sharing the current “biologic 
revolution,” while at the same time starting to reach 
upward and outward to the problems of society as they 
relate to reproductive phenomena. Perhaps our disci- 
pline could be a more complete one than most. 

Students and undergraduate education. There is lit- 
tle doubt that we are attracting intelligent, highly moti- 
vated students in increasing numbers. In the systole 
and diastole of the student generations, the continu- 
ing-care aspect of our discipline, its fusion of medicine 
and surgery, and its context of psychosocial medicine 
have “turned on,” to use a current phrase, a generation 
searching for a health care commitment. 

Together with our decreased discrimination against 
female students and their thrust toward more satisfy- 
ing professional roles, we have also gained an excellent 
cohort of women who could take a position of sub- 
stance in obstetrics and gynecology if they could rec- 
oncile their biologic and professional roles. 

That we can participate in all four curriculum years 
has become axiomatic. We can teach the behavioral and 
ethical aspects of reproductive medicine in the first 
year, the pathophysiologic in the second, the clinical 
approach in the third, and the in-depth exposure to a 
scientific core of one of our subspecialties in the fourth, 
or a reasonable facsimile of such a framework. This 
kind of education, if given adequate curriculum ume, 
for those faculties who earn it, can prepare the next 
generation of physicians for a role in preventive 
medicine as well as crisis medicine, a call from the pub- 
lic to which we should not remain unresponsive. 

Subspecialization and graduate education. | he mat- 
uration of our discipline has allowed us to formally 
develop our subspecialties and surely the three current 
ones will not be the last, for population dynamics, as an 
example, has already come to increasing recognition 
and others will follow. This movement has been 
healthy for reproductive medicine; It has encouraged 
the scientific development of our faculties, enriched 
our teaching, and offered greater expertise for the care 
of the more difficult clinical problems that we en- 
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counter. This trend has been growing for thirty years 
and its recent codification was natural, in spite of the 
current social pressure for all physicians to be gen- 
eralists. 

This advance toward subspecialization has also at- 
tracted students and house officers, for they now sense 
a spectrum of options for practice styles of which they 
were formerly less aware. This should suggest to us the 
need for a revision of our residency structure for we 
will need to offer appropriate education for obstetric- 
gynecologic generalists, as well as this much smaller 
number of subspecialists. Some type of multitrack sys- 
tem is needed where, for example, the first two years of 
graduate education would be taken in common, then 
generalists could continue with two more years in the 
traditional four-year program including ambulatory 
care medicine and other primary care areas, and their 
variants. The subspecialists could branch off to gyne- 
cology or obstetrics, medicine, surgery, neonatology, 
radiotherapy, and the basic reproductive sciences, in 
individually selected blocks for one or two years of 
preparation before going on to their intensive subspe- 
cialty training. This will require some enlightenment of 
hospital administrations, colleagues, and examining 
bodies. 

Our social role and communication. Because we are 
concerned with reproductive phenomena that have al- 
ways been in the public arena, our practices frequently 
become matters of public discussion, even debate. This 
has been distasteful to our profession in its adolescent 
timidity, but in our maturity we can assume a physi- 
cianly role in public education. Matters of contracep- 
tion, abortion, marital counseling, natural childbirth, in 
vitro fertilization, to name a few, are part of the public 
discourse. We have a natural role to play. 

I have said before, and I can do no better than repeat 
it, we are in an era when the physician needs to inform 
the public and its legislative bodies of his true mission 
but finds himself beleaguered by an uncomprehend- 
ing public, and a frequently hostile press, when the 
social contract between doctor and patient is threat- 
ened by poorly informed social engineers who need to 
understand better the personal nature of the health 
professions. Even while our craft is searching out new 
techniques for continuing education, professional as- 
sessment, and quality control, we encounter a public 
view of our professional organizations as self-protective 
unions rather than service guilds. We need to explain 
to the public the nature of professionalism so that we 
are not perceived as a health industry. The public is 
eager for health information and anxious about health 
care.* It may be deceived, sometimes by simple answers 
to complex questions that enter the media in cultist 
fashion, without the benefit of the expertise that pro- 
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fessional groups can offer. If we fail to make a con- 
tribution in these areas of social concern, the vacuum 
will be filled by those who may be knowledgeable about 
the interplay of social forces but who fail dramatically 
when they attempt to interpret the techniques of re- 
productive science as they concern modern society. I 
believe it is our duty to participate in public education, 
not only to offer sound data upon which it can make 
judgments for individual responsibility in health care 
but also in order to participate in shaping the health 
care programs of the future. 

We should “go public” by communicating: We can 
improve health consciousness, restore respect for our 
profession, reduce malpractice litigation, and play the 
role that the word “doctor” implies for public aware- 
ness, interest, motivation, and, hopefully, behavior. We 
should not be accused of selective compassion. 

Preventive medicine. Gynecologists (obstetricians) 
have been committed traditionally to preventive medi- 
cine. You may know that the American Cancer Society 
was founded in 1913 by a group of gynecologists who 
wanted to promote periodic examination of women to 
prevent the terrible affliction of advanced disease that 
they witnessed in that era. A similar movement related 
to prenatal care. In our current era there is once again 
a surge of interest in preventive rather than crisis 
medicine and it has been imagined by some that we 
must produce a physician for every hamlet and cross- 
roads across the land to be ready to furnish universal 
primary care. It is dubious that any society can afford 
such a distribution, nor can we expect highly skilled 
physicians to be satisfied with it. Our discipline indeed 
has supported the nurse-midwife and nurse-clinician 
concept for preventive and primary reproductive care, 
for surely these skilled individuals can offer periodic 
examination and triage that would be appropriate for 
rural communities and inner-city areas deprived of full 
medical care by maldistribution. In fact they perform 
their duties skillfully, they are keenly aware of their 
medical and surgical limitations, and they are not bur- 
dened with a “loss of face” kind of pride that sometimes 
interferes with appropriate consultation. Surely such 
personnel can be increasingly supportive of full health 
care in private as well as public practice, for the physi- 
cian can extend his services in preventive and educa- 
tional ways by appropriate use of these able assistants. I 
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do not need to recite here the many important but 
repetitive tasks in high-quality medical care that do not 
require twelve years of higher education for their 
proper performance. The increasing use of paramedi- 
cal personnel can only improve general health care and 
most especially preventive medicine, and we can be 
proud that we have played an early role in the promo- 
tion of this concept. 

In addition, modern transportation makes it more 
efficient to bring the seriously sick (not the worried 
well, although they need help too) to the physician 
rather than the converse. In modern medical life, 
health care is delivered most successfully in the medical 
office or hospital environment rather than the home, 
for the physician requires the support his own technol- 
ogy affords. 


Comment 


You will forgive me. I hope, for my talk may strike 
some of you as replete with a certain asymmetry; you 
may have noticed an excess of simple answers, with a 
terrible dearth of simple problems. But I do believe our 
discipline has critically significant resources, for repro- 
duction with its constellation of health problems and 
opportunities represents the keystone of the health 
arch. We should not allow an erosion of our potential 
contribution to the science or the art of medicine by 
our failure to articulate our mission. To effect this we 
must seek out and be represented by excellence at all 
levels of medicine and society. Having personally been 
brought up in modest circumstances, during the “de- 
pression” of the 1930s, I have never been frightened by 
the term elitism. I honor it. 

Above all, our greatest resource is the nobility of our 
profession. Towering above our privilege of restoring 
the dignity of the sick is the enduring value of our 
contribution to the continuity of generations in its con- 
stant renewal. Therein lies the mission and the identity 
of reproductive medicine. Our traditions and our lead- 
ership have earned our respect. 

Again, I thank you for entrusting this high office to 
me and for your patience while listening to my exposi- 
tion of the cost-benefit analysis of our discipline, and I 
ask your understanding for the omission of other con- 
siderations that I might have undertaken. 
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The epidemiologic data, clinical features, associated diseases, and histologic characteristics present 
in 50 cases of carcinoma in situ of the vulva are analyzed. A comparison of follow-up results 
obtained with various treatment methods is presented. With primary surgery the recurrence rate is 
dependent on the presence or absence of tumor at the surgical margins. Deoxyribonucleic acid 
patterns, determined by microspectrophotometry, were aneuploid in 9295 of the cases studied. Five 
patients (1096) with aneuploid lesions, observed without therapy, experienced spontaneous 
regression of tumor and replacement of abnormal areas by euploid epithelium. (AM. J. OBSTET. 


GYNECOL. 136:830, 1980.) 


IN 1973, Woodruff and associates! offered the con- 
temporary challenge of carcinoma in situ of the vulva. 
Was the incidence of the disease really increasing? 
Were viral diseases related to this condition? Were be- 
nign proliferations being included? Was surgical re- 
moval of the entire external genitals necessary for 
treatment? Were there methods available to differ- 
entiate benign from potentially malignant prolifera- 
tion? The present study evolved in response to that 
challenge. 


Material and methods 


Carcinoma in situ of the vulva has been defined as a 
disorder histologically characterized by cellular ab- 
normalities that extend throughout the full thickness 
of the epithelium (not including the most superficial 
keratinized layer) or the presence of intraepithelial 
squamous "pearls" present at the tips of the rete 
ridges. During the years 1967 to 1977, 53 cases 


From the Departments of Gynecology and Obstetrics and 
Pathology, Medical College of Wisconsin, and the Institute 
of Pathology, Case Western Reserve University. 


Presented at the Ninetieth Annual Meeting of the 
American Association of Obstetricians and Gynecologists, 
Hot Springs, Virginia, September 5-8, 1979. 


Reprint requests: Eduard G. Friedrich, Jr., M.D., 
Professor and Chairman, Department of Obstetrics and 
Gynecology, Box ]-294 JHMHC, University of Florida 
College of Medicine, Gainesville, Florida 32610. 
*Supported by Grant No. 1 ROI CA 24932-01, awarded 
by the National Cancer Institute, Department of Health, 
Education, and Welfare. 


830 


fulfilling these criteria were identified and followed up 
at the Milwaukee County Medical Complex. Fifty cases 
were found in which follow-up had extended for 2 
or more years and in which tissue blocks were available 
for further analysis. The age, race, parity, associated 
diseases, clinical features, treatment methods, and out- 
come of this group were tabulated and analyzed. 

Microscopic sections of biopsy and surgical speci- 
mens, cut at 6 w and stained with hematoxylin and 
eosin, were reviewed and the histologic characteristics 
of the tissue were noted. 

Microspectrophotometry was performed on sections 
14 u thick, cut from the original paraffin blocks avail- 
able in each case. With a modified method of Feulgen 
staining, whole nuclei were identified in areas of tissue 
harboring the most severe histologic change. This was 
done by one of us (Y.S.F.) without knowledge of the 
pertinent clinical data. 

The nuclear deoxyribonucleic acid (DNA) content 
was measured with a Leitz MPV-1 system interfaced 
with a Keithley digital multimeter and Wang pro- 
grammable calculator. All DNA determinations were 
made with the single-wave length method at 560 nm. 
The DNA content was calculated in arbitrary units 
(AU) from the aperture size, nuclear diameter, and 
light transmittance. A total of 50 to 100 abnormal 
nuclei were measured in each lesion, by focusing 
through the entire nucleus at a magnification of 1,000. 
Twenty normal squamous cells in the same section 
were used as diploid controls. If these were not avail- 
able, 20 small lymphocytes were used with a correction 
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factor of 20%. Details of this method have been de- 
scribed previously in a study applying the technique to 
vaginal and cervical squamous cell abnormalities.? 
Based on the nuclear population present, histograms 
were plotted and the pattern of each lesion was deter- 
mined. Tissue with a normal diploid distribution (2N) 
was termed euploid. If the DNA content was increased 
by even multiples of the diploid amount, polyploidy 
was noted. Aneuplody was characterized by DNA 
peaks outside normal diploid and polyploid ranges. 


Results 


Epidemiology. True incidence rates cannot be ascer- 
tained from a study of the frequency of the disease in 
the small subpopulations represented by a vulvar clinic 
or specialized referral practice. Prior to 1967 the diag- 
nosis of carcinoma in situ of the vulva had not been 
made in our institution. The cases discovered in 1967 
resulted from a new awareness of the entity, while 
those added in 1977 were largely the result of referral 
because of our known interest in the disease (Fig. 1). 

The age of the patients varied from 14 to 81 years. 
The mean age of the entire group was 38.9. The 
modal, or most common, age at diagnosis was 30, and 
76% of the patients were in the premenopausal age 
group (Fig. 2). 

Of the 50 patients, 36 were white and 14 were black; 
30 were found in the clinic population, while 20 were 
referred from other physicians. Among the 30 clinic 
patients, 14 were black and 16 were white, a ratio simi- 
lar to that of the total gynecologic population at our 
hospital. 

The parity of the patients was highly variable, with 
both nulliparous and grand multiparous women repre- 
sented. As in the study of Japaze and associates,’ 30% 


of the patients were nulligravid although one third of 


these were 25 years of age or less. Three patients had a 
history of vulvar exposure to Paris green, an arsenical 
insecticide, related to their childhood experiences on 
potato farms; two of these women were identical twins. 

Associated disease. An increased frequency of sex- 
ually transmitted diseases, by history or examination, 


has been reported in patients with carcinoma in situ of 


the vulva.” Condyloma acuminatum, herpes simplex, 
gonorrhea, syphilis, Hemophilus vaginalis, and tricho- 
monas were present alone or in combination in 30 pa- 
tients (60%) of the current series. Condyloma 
acuminatum was pre-existing or concomitantly present 
in 13 of these cases. This association has become in- 
creasingly frequent in our experience (Fig. 3). Nine 
patients had been treated for syphilis. Five patients 
gave a history of previous herpes simplex vulvitis and 
none of these had received photodynamic dye therapy. 
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Fig. 1. Annual occurrence of vulvar carcinoma at the Mil- 
waukee County Medical Complex, 1967 to 1977. 
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Fig. 2. Age distribution of 50 cases of vulvar carcinoma in situ. 
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Fig. 3. Annual occurrence of condyloma-associated carcinoma 
in situ of the vulva. 


An association with other forms of cancer has also 
been recognized.9* Twenty-one tumors were found in 
15 patients (30%) in the study group. As in other 
series, * carcinoma of the cervix was the most frequent 
associated neoplasm, present in 13 cases (10 in situ and 
three invasive). An additional two patients had severe 
dysplasia present on colposcopically directed cervical 
biopsies. One patient was receiving therapy for ovarian 
carcinoma when the vulvar lesion was discovered. An- 
other had Hodgkin's disease and was also found to 
have an early adenocarcinoma of the endometrium. 
Two patients with carcinoma in situ of the cervix also 
had vaginal carcinoma (one invasive, the other in situ) 
not contiguous with the cervical or vulvar lesions. One 
patient, previously treated for carcinoma in situ of the 
cervix, developed leukemia and an astrocytoma, both 
occurring 2 years after the vulvar lesion had been 
noted. Other primary cancers developing 6 to 10 years 
after an initial diagnosis of Bowen's disease have been 
reported," but a large Danish study" was unable to 
confirm this association. In the present series, 19 pa- 
tients were followed up for 6 or more years, and one 


832 Friedrich, Wilkinson, and Fu 


/ | GLANS 18% 
j MEATUS 2% 
i 
VAGINA 1096 
ANUS 22% 





Fig. 4. Involvement of contiguous structures observed in 50 
cases of vulvar carcinoma in situ. 


developed adenocarcinoma of the colon 6 years after 
discovery and treatment of vulvar carcinoma in situ. 

The role of immunosuppression in the genesis of 
cutaneous carcinoma has recently been appreciated.'? 
Seven patients (14%), because of concomitant illness 
and subsequent therapy, were probably immunosup- 
pressed. Four patients had systemic lupus erythema- 
tosus and were receiving corticosteroid therapy. One 
patient with Fanconi's anemia had severe marrow de- 
pression and abnormal lymphocyte mitogen studies. 
Another patient, with Hodgkin's disease, was receiving 
combination chemotherapy, while the seventh patient 
was receiving chemotherapy for disseminated ovarian 
carcinoma. 

Clinical features. Forty-five (90%) of the lesions ex- 
hibited a raised surface, elevated above the level of the 
surrounding skin. The lesions in 30 patients (60%) re- 
tained 1% toluidine blue dye when this was applied 
according to the method of Collins and associates." 
The depth of staining was rarely deep, most lesions 
acquiring only a faint bluish tinge. Seventeen patients 
(34%) presented with hyperpigmented lesions darker 
than the surrounding skin; the remainder were grayish 
or pinkish white with the exception of two, which were 
red. Raised gray-white or pink lesions with a rough- 
ened surface often resembled condyloma acuminatum. 
Of the five lesions with a flush surface, four were hy- 
perpigmented and the fifth was toluidine blue positive. 
If widespread confluent lesions are considered to be 
multifocal in origin, then 35 patients (70%) exhibited 


multifocal lesions while in 15 only a single focus of 


disease was identified. 

Others have called attention to the frequent in- 
volvement of the anal skin by the dysplastic process." 
In our series, 11 patients (22%) had anal involve- 
ment, sometimes discovered only after careful anos- 
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copic visualization during the proctoscopic procedure, 
emphasizing the importance of what Franklin and Rut- 
ledge’ have termed the “anogenital unit." In nine pa- 
tients the glans of the clitoris was involved. Five pa- 
tients had plaques of carcinoma in situ extending 
across the fourchette to involve the lower margins of 
the vagina and one patient had disease present on the 
urethral meatus (Fig. 4). 

Twenty-four of our patients (48%) were completely 
asymptomatic and the disease was discovered only on 
careful vulvar inspection during routine examination. 
Nineteen complained of pruritus and the duration of 
this symptom varied from 1 month to 4 years; in five of 
these patients a trichomonas infection had been pres- 
ent during the symptom interval. Seven patients noted 
an irregularity of the vulvar surface which they inter- 
preted as "bumps" or "masses." 

Treatment. In the early years of this study, total vul- 
vectomy was considered the treatment of choice, and 
deep dissection to the fascia was carried out with pri- 
mary closure in all cases. Later, a more shallow "skin- 
ning" procedure, as recommended by Rutledge and 
Sinclair," was performed; however, primary closure 
was used and grafts were not employed. In all, 10 pa- 
tients were treated primarily with shallow or deep total 
vulvectomy. The surgical margins were free of disease 
in nine of these patients and none experienced recur- 
rence; however, one elderly patient died of pulmonary 
emboli during the postoperative period. In one case 
the urethral margins were positive and the disease re- 
curred at that site after 4 years. One patient remained 
orgasmic after total vulvectomy, three required revi- 
sion of the scar for abnormal urinary stream, and one 
has sought plastic surgery to correct what she deemed 
an "irreparable loss." 

Partial vulvectomy was defined as the removal of 
more than 25% but less than 90% of the vulvar struc- 
tures with preservation of the clitoris. Usually this pro- 
cedure consisted of the shallow excision of a “U”- 
shaped specimen from the posterior vulva, including 
perineum and lower labia and encompassing all areas 
of gross involvement. As a primary procedure, partial 
vulvectomy was performed in 10 patients. In seven, the 
margins of excision were free of disease and six of 
these patients remained disease free during the follow- 
up period. In one patient a recurrence developed and 
was successfully treated with wide excision. In three 
patients the surgical margins were involved; never- 
theless, two have remained free of disease for 2 and 4 
vears, respectively, while the third patient developed a 
new lesion at a site quite distant from the original dis- 
ease 8 years after operation. 

Wide local excision was defined as the shallow elliptic 
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Table I. Patients with carcinoma in situ of the vulva observed without treatment 














Age Associated DNA followed 
(yr) disease pattern Status up 
21 Fanconi's anemia, Cervix 0 Peri-4N Invasion 1* 
immunosuppression Vagina IV 
26 Condyloma Cervix 0 3N Persistence 2" 
Leukemia - 
Astrocytoma - 
20 Condyloma — - Polyploid Persistence 21 
27 Condyloma — - Unavailable Persistence 2 
15 Condyloma — - 3N-4N NED 7t 
15 Gonorrhea — - 2N-8N NED 5t 
26 Condyloma — - 4N-12N NED 7 
29 — — ~ Peri-4N NED 7 
21 Condyloma — - Peri-4N NED 2 





NED: No evidence of disease. 
* Deceased 
t Lost to further follow-up. 


removal of diseased foci with an 8 mm margin of 
grossly normal skin around the visible lesion. In mul- 
tifocal cases, each lesion was individually removed. 
Wide local excision was used as primary treatment in 
17 patients. Fifteen of these patients had tumor-free 
margins and 13 have remained free of disease for 
follow-up periods ranging from 2 to 9 years, despite 
the fact that three of these patients had foci of early 
invasion present near the central portion of the surgi- 
cal specimen. One patient demonstrated persistent in- 
traepithelial disease after 3 months and was treated 
with partial vulvectomy; another underwent repeat 
wide local excision for a perianal recurrence after 5 
years. Two patients initially treated with wide local ex- 
cision demonstrated histologic in situ disease at the 
surgical margin: One remains free of recurrence after 
2 years while the other experienced a recurrence 
within 1l year. 

In order to encompass all lesions, removal of in- 
volved portions of the anal canal was carried out along 
with partial or total vulvectomy in six patients with anal 
involvement. One patient developed a rectovaginal 
fistula which required secondary repair. The remain- 
ing patients healed without sequelae and none has ex- 
perienced anal recurrence. 

Cryotherapy was used on one patient who initially 
refused operation. Pudendal block anesthesia was em- 
ployed and the entire vulva was frozen with a Freon 
unit and a laryngeal probe 1 cm in diameter. Although 
extensive tissue sloughing occurred, the disease per- 
sisted after healing, and total vulvectomy was finally 
performed. | | 

Topical 5-fluorouracil was employed as primary 
treatment in three cases. No response was observed in 
these women despite extensive and painful sloughing 


Table II. Results of primary surgery for carcinoma 
in situ of the vulva 


. | Surgical margins | Recurrences 








Interval 
years 





Procedure 


Total 10 Free, 9 0 
vulvectomy Involved, 1 l 3 
Partial 10 Free, 7 l l 
vulvectomy Involved, 3 l 8 
Wide excision 17 Free, 15 2 520.2 
Involved, 2 l 0.4 
Total 37 Free, 31 3 (10%) 
Involved, 6 3 (50%) 





of the vulvar skin, and all were treated secondarily with 
total vulvectomy or multiple local excision. 

Nine patients received no therapy (Table I). One pa- 
tient with severe immunosuppression was considered 
inoperable. Over the course of 1 year she developed an 
undifferentiated invasive carcinoma of the vagina, 
which metastasized and resulted in death. In one area 
of the vulva the in situ disease, which was widespread 
and multifocal, progressed into a well-differentiated 
and locally invasive squamous carcinoma. Another pa- 
tient with widespread carcinoma in situ of both the 
vagina and the vulva declined operation and was ob- 
served over a 2-year period. She developed acute leu- 
kemia and died as a result of hemorrhage from a cere- 
bellar astrocytoma with persistence of the in situ vulvar 
lesion. In a 20-year-old patient with condyloma-asso- 
ciated multifocal lesions, the disease appeared to be 
regressing when she moved to another city and was lost 
to further follow-up. One patient refused operation 
and has been observed for 2 years with no change in 
the lesions. During the interim she has completed an 
uneventful pregnancy and delivery and remains under 
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Fig. 5. Appearance at time of diagnosis with plaques of carcinoma in situ around the introitus (left) 
and appearance 2 years later after spontaneous regression (right). 


Table III. Distribution of aneuploid patterns in 45 
cases of vulvar carcinoma in situ 


Pattern | No. of cases 


Peri-3N 12 
Hyper-4N 11 
2N-16N (multiple clones) 10 
Peri-4N 8 
Hypo-4N 2 
Peri-2N l 
Peri-8N l 





observation with persistence of disease. The remaining 
five patients with no treatment have experienced spon- 
taneous regression of carcinoma in situ. 

Outcome. Nine patients have died of nonvulvar dis- 
ease and one died postoperatively of pulmonary emboli 
after vulvectomy. Three patients were lost to follow-up 
with less than 5 vears of observation. Six others, fol- 
lowed up for 5 to 10 years, can no longer be contacted. 
Thirty-one patients continue to be observed. 

Recurrences. Of 37 patients treated primarily with 
operation, regardless of procedure, 31 had tumor-free 
margins and three of these developed recurrence while 
six had tumor-involved margins and, of these, three 
experienced recurrence. The interval in years from 
initial operation to recurrence was highly variable, 
ranging from 10 weeks to 8 years (Table II). 

Progression. In only one case (2%) was an in situ 
lesion observed to progress to an invasive well-differ- 
entiated carcinoma. This occurred over the course of 1 
year in a 21-year-old patient who was severely immu- 
nosuppressed. Others too have found progression to 
be a rare event limited to elderly or immunosuppressed 
patients.“ 1$ 

Three patients (6%) were found to have occult early 
invasion present in the surgical specimen after wide 


local excision. In these cases the surgical margins were 
free of disease and all have done well without recur- 
rence. The ages of these patients were 80, 69, and 77, 
respectively. In no case did the depth of invasion ex- 
ceed 1 mm from the basement membrane. 

Regression. Five patients (10%) experienced spon- 
taneous regression of disease. One patient was the sub- 
ject of a previous report.? Since then, other inves- 
tigators have added cases to the literature.!* ?? 7? All 
five patients were young with an average age of 21.2 
vears. All had multifocal raised lesions, which were hy- 
perpigmented in three cases. In each case, some lesions 
were biopsied while others, identical in appearance and 
separated by normal-appearing tissue, were not dis- 
turbed. No therapy was given and the lesions regressed 
during intervals ranging from 4 months to 2 years. 
Photographs taken at the time of diagnosis were used 
to direct the follow-up biopsies to the sites of previous 
involvement (Fig. 5). In all cases the follow-up tissue 
was histologically unremarkable (Fig. 6). Four cases 
were initially discovered during pregnancy. The non- 
pregnant patient had concomitant condyloma and was 
under treatment for systemic lupus erythematosus with 
prednisone and Cytoxan throughout the period of 
time during which the lesions disappeared. Regression 
in this patient was documented only recently, but the 
others were followed up for 7, 7, 7, and 5 years, re- 
spectively, without recurrence of disease. 

Histologic appearance. The epithelial architecture 
of all cases was distorted and disorganized, with crowd- 
ing of the cells and a lack of normal maturation. Hy- 
perkeratosis and parakeratosis were frequent. Atypical 
keratinocytes, characterized by marked variation in 
nuclear size and coarseness of nuclear chromatin, were 
abundant. Multinucleated keratinocytes were present 
in 70% of the cases. Most lesions demonstrated an in- 
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Fig. 6. Characteristic carcinoma in situ ( left) and biopsy from introitus after regression ( right). (Same 
case as Fig. 5) (x 100.) 


creased number of mitotic figures, many of which were 
atypical and bizarre. Eight cases (16%) showed groups 
of cells with an increased amount of eosinophilic cyto- 
plasm present near the tips of the rete ridges (Fig. 7). 
In two of these patients, early occult invasion was pres- 
ent, making this a particularly ominous pattern. Except 
for this feature, there was no correlation between his- 
tologic appearance and clinical course. A chronic 
inflammatory infiltrate was seen in the dermis in 45 
cases (90%) and the papillary dermal vessels were fre- 
quently tortuous and dilated. 

DNA analysis. Because of prior fixation in Bouin's 
solution, the tissue specimens from one case were un- 
suitable for DNA analysis. Of the 49 remaining cases, 
45 were found to be aneuploid (92%) and four were 
polyploid. The nature of the aneuploidy was highly 
variable, ranging from stem cell lines with a chromatin 
content of peri-2N to multiple clones with a 2N to 16N 
distribution (Fig. 8) (Table III). The patterns did not 
correlate with prognosis. 

All cases in which spontaneous regression occurred 
had aneuploid lesions at the time of diagnosis. In two 


of these, multiple clones (2N to 8N and 4N to 12N) 
were observed. The follow-up biopsies in all five cases 
were euploid (Figs. 9 to 11). 

The original biopsy and tissue from two subsequent 
recurrences were studied in one case. A different pat- 
tern of aneuploidy was evident in each specimen, sug- 
gesung that in this case the recurrent lesions did not 
develop directly from the original stem line (Fig. 12). 


Comment 


The present study sheds new light on the questions 
posed by this disease. Is the incidence increasing? Only 
large-scale epidemiologic studies can validly address 
this question. 

Are viral diseases related to carcinoma in situ of the 
vulva? Thirty percent of our patients had antecedent 
or concomitant evidence of DNA viral infection (con- 
dyloma and/or herpes) of the vulva. Others have sug- 
gested that the condyloma virus may play a role in the 
development of these tumors." * 23 Viruslike particles 
in such lesions have been observed with electron mi- 
croscopy by many investigators.'®: 20. 24. 25 Carcinoma in 
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Fig. 7. Intraepithelial "pearl" formation, an ominous pattern associated in this case with early inva- 
sion elsewhere in the specimen (x 100.) 
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tern (above) and euploid distribution after spontaneous re- 
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Fig. 11. Histogram of original lesion with aneuploid peri-4N 
stem cells (above) and euploid pattern with diploid stem cells 
after spontaneous regression (belou). 


DNA patterns on photometric analysis. The hypothesis 
of a viral etiology for carcinoma in situ of the vulva is, 
therefore, attractive but as yet unconfirmed. 

Are benign proliferations being unjustifiably charac- 
terized as carcinoma in situ? Our finding of 92% 
aneuploidy in the cases studied argues against this pos- 
sibility. The histologic appearance accurately reflects 
the abnormal genome present in 45 of 49 such lesions, 
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Fig. 12. Histogram of lesion excised in 1974 with 3N to 4N 
pattern (top), recurrence in 1975 with peri-4N distribution 
(middle), and recurrence in 1976 with hyper-4N stem cells 
(bottom). 


yet it must be emphasized that some aneuploid lesions 
may follow a' benign course with spontaneous regres- 
sion. Conversely, progression to invasive carcinoma is a 
rare event. 

What constitutes adequate therapy? An individual- 
ized approach is warranted. Reliable patients may be 
safely observed over | or 2 years for spontaneous re- 
gression; this is especially true if the diagnosis is made 
during pregnancy. Immunosuppressed patients and 
those in later life are at greater risk for the develop- 
ment of invasive carcinoma and, when possible, should 
receive prompt therapy. The dimensions of surgical 
excision should be dictated by the extent and location 
of the lesions. The probability of recurrent in situ dis- 
ease depends more upon the presence or absence of 
tumor at the surgical margins than upon the magni- 
tude of the operative procedure. 

Finally, are there methods of study which can predict 
the clinical course of the disease? Neither histologic 
appearance nor DNA analysis is adequate for this task. 
The designation of the predominant cell type cannot 
forecast the future behavior of the lesion. Regression 
must depend upon as yet undetermined factors that 
enable successful rejection of the abnormal epithelial 
clones in some patients. Further studies are clearly 
needed as the challenge of vulvar carcinoma in situ 
continues. 


i 
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‘Discussion 


Dr. JOHN L. LEWES, JR., New York, New York. Dr. 
Friedrich and his coauthors have given us more infor- 
mation concerning the epidemiology, histopathology, 
and nuclear DNA patterns of carcinoma in situ of the 
vulva and, in three unsuspected cases, microinvasive 
carcinoma of the vulva. Of particular interest are the 
following characteristics in this group of 50 patients 
treated over the 10-year period from 1967 to 1977. (1) 
younger age (range 14 to 81, mean 33.9, mode 30, with 
76% premenopausal), (2) association with sexually 
transmitted disease in 60%, (3) association with other 


malignancy (in situ or invasive) in 30%, and (4) associa- 


tion. with 1 immunosuppression. 

"They have also given us data and their conclusions in 
regard to individuaiization of therapv and spontaneous 
regression. It is in these two areas that I have some 
reservations which I will outline later. - 

I would like to ask some specific questions: (1) Did 
the type of lesion, that is, multifocal or unifocal, de- 
termine the type of surgical procedure? (2) How did 
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the authors determine whether margins were positive 
at the time of operation? 

Of the 37 patients whe had primary operation, 16% 
had positive margins and 8% had invasion. How did 
the authors try to establish the correct surgical margin 
and preferable operation? . 

The problem with trying to utilize the data contained 
in this paper to determine proper therapy is that the 
authors included information which they say is not im- 
portant (race and parity) and failed to give informa- 
tion they say is important—margins and immuno- 
suppression. 

But the big problems come in relation to three 
things: (1) the size of the series (50 patients over 10 
years), (2) the multiplicity of treatments (total vulvec- 
tomy, partial vulvectomv, wide local excision, cryo- 
therapy, chemotherapy, and no therapy), and (3) the 


loss—to—follow-up rate. 


Dr. Friedrich pointed out that i in this series recur- 
rence has developed as late as 8 years after treatment. 
However, if one limits discussion to the 18 patients who 
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were treated in the first 5 years of the series, that is, 
ending 8 years ago, 61% cannot be followed up for the 
effects of treatment, 44% because of being lost to 
follow-up and 17% because of death from other causes. 

This is similar to the problems we had in analyzing 
the data on the outpatient management of carcinoma 
in situ of the cervix when the largest series had a loss— 
to-follow-up rate of 90% at 5 years, and yet we knew 
the natural history of the disease meant they were at 
risk for much longer than that. 

It will take a larger series of patients observed more 
closely after uniform therapy before we can add carci- 
noma in situ of the vulva to the list of diseases in which 
less treatment is as good as or better than standard 
therapy. 

The second problem relates to the advice on therapy: 
“Reliable patients may be safely observed over 1 or 2 
years for spontaneous regression." I do not feel this is 
justified, based on the authors’ own data. 

l. A total of 8% already had unsuspected invasive 
cancer detected only.with a wide local excision. 

2. Of the nine others who received no treatment, 
three were lost to follow-up, one with persistent disease 
at age 20, two others had persistent disease during 
follow-up, and one experienced progression of disease 
and died of another invasive cancer, during which time 
the vulvar in situ disease became invasive. - 

3. The post-"spontaneous regression" DNA histo- 
gram which was shown contained a pattern of aneu- 
ploidy which can be described: as covering the limited 
range of 2N to 4N; however, it is not the unimodal 2N 


range of normal squamous epithelium which was used. 


to set the normal diploid range in the arbitrary units 
involved. 

We know spontaneous regression can occur (we have 
treated a 28-year-old patient with a protein-losing plus 
lymphocyte-losing enteropathy who had carcinoma in 
situ of the vulva which regressed after correction of the 
enteropathy by diet alone). However, it does not seem 
warranted to hold off proper diagnosis and manage- 
ment with this illusory hope unless there is a reversible 
associated condition which can be corrected. 

As the authors clearly labeled it in the titleʻof the 
presentation, carcinoma in situ remains a continuing 
challenge. 

DR. HERVY E. AVERETTE, Miami, Florida. In 1972, 
Dr. Woodruff and his colleagues reported to this As- 
sociation the results of their analysis of 44 patients with 
carcinoma in situ of the vulva. Briefly, they found that 
the incidence of vulvar carcinoma in situ was probably 
increasing, that the etiology was possibly associated 
with viral infection, that chromosomal analyses were of 
interest but of little prognostic value, and, most impor- 
tantly, that treatment by simple surgical excision, was 
adequate and indicated rather than total vulvectomy. 

Today, Dr. Friedrich and associates reported their 
findings in a study of 50 patients with vulvar carcinoma 
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in situ, which, in essence, confirms the observations 
made earlier by Dr. Woodruff. It is important that this 
study be recorded, since it is unfortunate that in 1979, 
many who treat vulvar neoplasia are unaware of these 


findings. 


At the University of Miami, our experience with the 
management of vulvar carcinoma in situ has changed 
over the past few years. In the late 1950s and early 
1960s, all patients with carcinoma in situ were treated 
by total vulvectomy. In the late 1960s we began to in- 
dividualize treatment so that today most patients are 
treated by local excision or partial vulvectomy. Because 
of our experience, I agree with the recommended plan 
of management outlined by Dr. Friedrich, with only 
one exception. If a diagnosis of carcinoma in situ is 
made, I would recommend treatment with conservative 
surgical methods rather than observation for possible 
regression. From this study, and reports by others, 
spontaneous regression seems to be a reality. However, 
it must be emphasized that systemic effects probably 
were operative in the presence of the neoplasm since 
four of the spontaneous regressions occurred during 
pregnancy and the other, during immunosuppression. 
Therefore, to me the best clinical approach at this time 
is active surgical treatment in most instances of vulvar 
carcinoma in situ. 

I might add that Dr. Friedrich was kind enough to 
send to me, at my request, microscopic slides of each of 
the five cases of spontaneous regression and the three 
cases that were interpreted as microinvasive carcinoma. 
Our review of these eight cases was in agreement with 
their interpretation of the slides. 

There are other points mentioned by the authors, 
such as management of microinvasive carcinoma, use 
of topical 5-fluorouracil and cryosurgery, which could 
provide interesting discussion. Since time is limited, I 
will conclude my comments by emphasizing some of 
the important features recorded by the authors that 
contribute to the knowledge of the natural history of 
anogenital squamous neoplasia. They found that: (1) 
30% of the patients had significant cervical neoplastic 
disease, (2) 70% had multifocal neoplasia, (3) 22% had 
anal involvement, and (4) 5096 were asymptomatic. 
Data like these must be recorded and emphasized to 
clinicians so that proper observation, treatment, and 
follow-up will become routine. That this information is 
not widely recognized is illustrated by the fact that the 
Cancer Commission of the American College of Sur- 
geons questioned last month the value of continued 
follow-up by their approved tumor clinics and regis- 
tries of patients with carcinoma in situ after surgical 
treatment. It is clear from the information presented 
today that the patient with vulvar squamous neoplasia 
is at high risk for the development of new primary 
lesions in the cervix, vagina, and anus and must be 
carefully followed up so that early detection and treat- 
ment by simple means are assured. 
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DR. HAROLD M. M. TOVELL, New York, New York.. 


Dr. Friedrich and his co-workers are to be congratu- 
lated for their documentation and presentation of 50 
patients with carcinoma in situ of the vulva. They have 
given us the epidemiologic data, the clinical features, 
including the incicence of the significant associated 
diseases, and the histologic picture and have described 
their methods of diagnosis and management and the 
follow-up status of their patients. 

It is significant to note that 48% of their patients 
were completely asymptomatic and that the disease was 
discovered only on careful inspecticn of the vulva at 
the time of a routine pelvic examination. Additional 
points of interest emphasized by the authors, which are 
of significance because they point out to us the group 
of patients at risk for developing this disease, are: (1) 
70% of patients were premenopausal, (2) 60% were 
associated with another sexually transmitted disease, 
(3) 36% had a history of a previous or concomitant viral 
infection of the vulva, such as herpes simplex infection 
or condyloma acuminatum, and (4) tnat 30% are asso- 
ciated with a premalignant or malignant epithelium of 
the cervix or vagina or both. 

Data obtained from the 16 patients seen in the cuta- 
neous vulvar disease program at St. Luke's Hospital 
Center, under Dr. Alex Young and myself, and from 
our tumor registry indicate that these patients are 
equally divided between ward and private services: Ten 
patients were white and six patients were black; 50% 
were premenopausal. Five patients or one third had 
previous or concomitant evidence of a viral disease as 
described by the authors and one fourth of the patients 
had neoplastic epithelium of the cervix or vagina or 
both. One patient with both cervical and vaginal intra- 
epithelial neoplasia had previously received immu- 
nosuppressive therapy for systemic lupus erythema- 
tosus. We have seen one case develop into an invasive 
cancer and result in ultimate death 7 years following 
radical vulvectomy and bilateral groin and pelvic 
lymphadenectomy. We have seen no cases of spontan- 
eous regression. 

I have one question for Dr. Friedrich: Can you pro- 
vide any idea of the number of patients with cervical 
intraepithelial neoplasia or invasive cervical cancer who 
have associated carcinoma in situ of the vulva. It would 
seem to me that this would be an extremely small inci- 
dence of association, but it might be rising and may 
eventually surface to a significant degree as we con- 
tinue to see the effects of an almost epidemic incidence 
of cervical dysplasia and herpetic genital infections in 
our clinics and priva-e practices. 

The obvious question is asked by the essayist: Are we 
witnessing a rising incidence of carcinoma in situ of the 
vulva? Or are we just becoming more aware of the 
condition and looking for it more and more, and 
finding it in our private practice and vulvar clinics in 
those patients who are known to be at risk? | 

If there is indeed a rising incidence, it might be 
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Table I. Number of cases, crude rate,* and 
age-adjusted ratet for invasive cancer of the vulva 


for female subjects by race in the United States: 
1964 to 1976 





1969-1971 | 1973 | 1974 | 1975 


No. of cases: 
White 553 127 140 170 165 
Black 5] 9 13 17 16 
Crude rate: 
White 1.9 1.8 1.6 2.0 1.8 
Black : i4 1.2 1.4 1.7 1.4 
Age-adjusted rate: 
White 1.8 1.5 1.4 1.7 1.5 
Black 1.8 1.5 1.9 22 1.6 





*Rate per 100,000 population. 
11970 United States population used as star.dard. 


Table II. Age-adjusted rate for in situ lesions of 
vulva for white female su5jects: 1973 to 1976 


Year 
1973 1974 1975 1976 


0.7 0.9 0.9 1.1 


reflected in a rising incidence of invasive cancer of the 
vulva. Through the courzesy of Mr. Harvey Geller, 
Program Director for Biometry in the Special Pro- 
grams Branch of the National Cancer Institute, I was 
able to obtain some figures on the number of invasive 
cancers of the vulva, their crude rates per 100,000 
population, and the age-adjusted rate, with the 1970 
United States population used as a standard population 
for the years 1969 to 1976€ (Table I). The data for the 
3-year period, namely, 1969 to 1971, were obtained 
from the Third National Cancer Survey and included 
10% of the United States population. The data for each 
of the 4 years, 1973 to 1976, were collected from the 
Surveillance, Epidemiology and End Results (SEER) 
Reporting Program of the National Cancer Institute. 
This is an ongoing data-gathering operation and covers 
a different 1096 of the total United States population 
from the National Cancer Survey. 

The age-adjusted raze is used for the analysis of any 
trend since it takes into account changes in the age 
distribution of the population which may affect the 
rates. Although the number of cases involved is small, 
averaging 167 cases a year, one would expect variations 
from year to year due to chance alone and these do not 
necessarily reflect any trend. | 

Without using any siatistical tests, it is believed that 
there has been no siznificart change in the incidence of 
invasive cancer of the vulva REM the 8-year period 
1969 through.1976. 

The age- adjusted rate for carcinoma in situ lesions of 
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the vulva for white subjects are shown in (Table II) for 
each of the 4 years 1973 to 1976. Although 1 do not 
have enough data to determine the statistical sig- 
nificance, if any, there 1s an indicated increase from 7 
patients per million white female subjects in 1973 to 9 
per million in 1974 and 1975 and 11 per million in 
1976, as reported by the SEER program. These figures 
are not considered to be statistically significant. We 
must, therefore, look elsewhere to explain the increas- 
ing number of patients seen with carcinoma in situ of 
the vulva. 

It would appear to me from the evidence we have 
that it is through such efforts and studies as we have 
heard from Dr. Friedrich, as well as from others inter- 
ested in vulvar diseases, that gradually we are learning 
to look at the vulva and, when in doubt, to biopsy any 
undetermined type of cutaneous vulvar lesion. 

The fact that five patients presented with lesions that 
spontaneously regressed, despite spectrophotometric 
_ evidence that these were. aneuploid lesions, is disturb- 
ing and defies my comprehension. I can only think of 
St. Peregrine who as a young priest suffered from a 
cancerous growth on his leg and was destined to have 
an amputation. He prayed so intensively that he 
dreamed one night that he was cured. On awakening in 
the morning, he discovered that indeed his dream had 
come true and he was cured. He lived to his eighty-fifth 
year, dying in 1345, without further evidence of 
cancer, and was canonized by Pope Benedict XIII in 
1725. 

I can only suggest that such lesions be referred to as 
“St. Peregrine lesions.” 

DR. GEORGE A. HAHN, Philadelphia, Pennsylvania. It 
has been over 100 years since Schwimmer and Viertel- 
jahrsschr! described “leukoplakia” in the mouth and 
stressed its association with malignant change. A mul- 
tiplicity of gynecologic conditions, in the past, were 
dubbed with this diagnosis. I believe our current 
classification of vulvar dystrophies to be much more 
informative and useful. 

I was impressed by the statement that 48% (24 pa- 
tients) were asymptomatic and yet the vulvar disorder 
was detected on routine examination—a high compli- 
ment to the examining physicians. In a study in 1956, 
of diagnostic delay in patients with vulvar cancer (131 
with invasive cancer and four with in situ cancer), 
Hahn? found that physician delay (usually due to fail- 
ure to examine the patient) was a factor in 53% of 
cases. I was gratified to read Dr. Friedrich's statement. 

We also have noted the great increase in herpetic and 
condylomatous vulvar conditions. 

Dr. Friedrich discussed 'several types of treatment: 
total vulvectomy, shallow vulvectomy, partial vulvec- 
tomy, local excision, cryotherapy, and topical 5-flu- 
orouracil therapy. The latter two methods yielded no 
benefits. With. primary surgery the eventual result is 
dependent on the presence or absence of tumor at the 
resected margins. 
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It is mandatory that invasive vulvar carcinoma be 
ruled out by careful, thorough histologic study. 

We have found nuclear stains (toluidine blue) and 
colposcopic examination to be most helpful in the early 
diagnosis of vulvar dysplasia. 

There are two other treatment measures that de- 
serve comment. We have been pleased with our results 
in treating a variety of pelvic disorders, including cervi- 
cal and vulvar dysplasia, with the carbon dioxide surgi- 
cal laser. Dr. Friedrich, have you had any experience 
with this modality? 

Mohs* * has written extensively on the use of 
chemosurgery (fixed- or fresh-tissue technique) in over 
10,000 patients with cutaneous malignancies— basal 
cell, squamous cell, and melanoma. Dr. Shelly, of the 
Department of Dermatology at the University of Penn- 
sylvania, proposed the term "Microscopically Oriented 
Histographic Surgery.” The technique requires mul- 
tiple sections and special ability in recognizing tumor 
cells in frozen sections. - 
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DR. RAYMOND H. KAUFMAN, Houston, Texas. The 
enigma of what is called "carcinoma in situ of the 
vulva" is still something which puzzles most 
gvnecologists. Dr. Friedrich has directed his attention 
toward answering some of the puzzling questions re- 
lated to this disease. His series is small, yet each case has 
been studied in great detail and the material he has 
presented is very enlightening. 

Twenty-three of the patients in the 50 cases reviewed 
were aged 30 or under, and 76% of his patients were 
premenopausal. This parallels our own experience. 
The vast majority of women we have seen over the last 
10 years with carcinoma in situ of the vulva were under 
the age of 40. It is impossible to say if this is the age 
when we would expect to first see carcinoma in situ in 
the individual ultimately destined to develop invasive 
carcinoma of the vulva. We have no idea of what the 


‘transition time is in the development of invasive carci- 


noma from carcinoma in situ, if this is, in fact, the 
natural history of the disease. The only patient in this 
study who developed frank invasive carcinoma while 
under observation was immunosuppressed. On the 


‘other hand, five young untreated women had lesions 


which. spontaneously disappeared. This also parallels 
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our own experience and is the reason why we usually 
delay therapy in young patients with vulvar carcinoma 
in situ for at least 6 to 12 months. 

The authors noted the occurrence of condyloma 
acuminatum before or concomitant with the diagnosis 
of carcinoma in situ in 13 of the 50 women studied. 
This is a much higher association that we have ob- 
served. However, they only noted five patients with a 
history of previous herpes simplex vulvitis. One ques- 
tion I would like to raise is whether or not blood serum 
from the 50 patients was evaluated for the presence of 
antibodies to herpesvirus. Certainly, the examples of 
“disappearing” carcinoma in situ noted by the authors 
are not infrequently seen in association with or shortly 
following the occurrence of herpes genitalis. 

The authors report that the toluidine blue stain was 
positive in 60% of their cases. Aside from the fact that 
the use of toluidine blue with occasional uptake by the 
lesion allows for nice pictures, I personally have found 
this test to be of very little practical clinical value. In the 
presence of a lesion with a thick external keratin layer, 
there is usually no uptake of dye. However, where be- 
nign ulceration is present, the uptake is positive. In 
most cases, the lesions can be well delineated with the 
naked eye or, occasionally, the use of a hand-held 
magnifying glass is of value. Very rarely, the use of the 
colposcope will be of some benefit in outlining thé ex- 
tent of disease. 

Of the 50 cases reported by Dr. Friedrich, 34% had 
hyperpigmented lesions. Dermatologists use the term 
"Bowenoid papulosis" to describe this disease. These 
slightly raised, pigmented papules are often mistaken 
for “nevi” and not biopsied. Unlike the common nevus, 
the pigmented lesions of carcinoma in situ are usually 
multifocal, whereas in most instances nevi are seen as 
isolated lesions. When in doubt, it is wise to perform an 
excisional biopsy on such lesions to enable one to make 
a specific diagnosis. 

The authors stated that 70% of the patients had 
multifocal lesions. They consider widespread confluent 
lesions as multifocal. I do not understand quite what 
they mean. For example, do they consider a 4 cm 
confluent lesion found on one of the labia majora as 
being a multifocal lesion? 

Another point of clinical significance is that 24 (48%) 
of the reported cases were asymptomatic. This once 
again re-emphasizes the importance of careful gross 
inspection of the vulva during routine pelvic examina- 
tion. Our own experience parallels that of Dr. Fried- 
rich.in that the majority of individuals with carcinoma 
in situ whom we have seen have been completely 
asymptomatic, with the diagnosis being established fol- 
lowing biopsy of the completely asymptomatic lesion. 

. Of considerable significance is Dr. Friedrich’s report 
of anal involvement in 11 cases (22%). To date, we have 
also seen 10 individuals with multifocal carcinoma in 
situ of the vulva extending into the anal canal. In most 
instances, this is seen in individuals with lesions en- 
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croaching from the vulva onto the anus and with direct 
continuity of the carcinoma in situ into the anal canal. 
It is vitally important that each individual with carci- 


_ noma in situ have proctoscopic examination performed 


to detect disease in this area. If anal disease is not diag- 
nosed and adequately excised, not only does the patient 
run the potential risk of developing invasive carcinoma 
of the anus but not uncommonly the carcinoma in situ 
will re-extend out onto the vulva after the latter has 
been surgically treated. 

. I certainly concur with the authors’ approach to 
treatment. It should be individualized and consist of, in 
the majority of instances, wide local excision of disease. 
At times, the disease is so extensive that this literally 
constitutes the necessity for doing vulvectomy. How- 
ever, in most cases this can be done as a skinning pro- 
cedure. We too have avoided skin grafting in some pa- 
tients in whom the latter procedure has been done, but 
generally the cosmetic result is better if the graft is 
used. At the time of wide local excision, frozen section 
of the tissue margins should be performed to assure 
the surgeon that the operation has been adequate. Not 


. uncommonly, grossly normal-appearing tissue will still 


have disease present. The importance of having tumor- 
free margins is emphasized bv the authors results. 

Dr. Friedrich has made no mention of the use of the 
laser in treating vulvar carcinoma in situ. However, this 
new approach to therapy does offer prospects for suc- 
cessful treatment when used properly with adequate 
depth and extension of the tissue destruction. Our own 
experience with this approach to treatment is still 
limited and it would be premature for me to report any 
results. 

In summary, Dr. Friedrich has presented a fine de- 
tailed review of 50 patients with carcinoma in situ of 
the vulva. He posed several questions which he hoped 
the present study would help to answer. However, all 
of the questions raised by the authors have not been 
adequately answered, still leaving us with the challenge 
of gaining further insight into the significance and nat- 
ural history of this disease process. 

Dr. FRIEDRICH (Closing). The asymptomatic nature 
and subtle clinica] features of carcinoma in situ of the 
vulva require that follow-up be based on actual inspec- 
tion of the vulva rather than mailed questionnaires. As 


Dr. Lewis knows, such data are difficult to obtain and 


we were fortunate that annual visits for at least 5 years 


were documented in all but three cases. 


While 50 patients is a numerically small group, only 
the multiinstitutional reports of Japaze and associates‘ 
and Buscema and associates!? have studied more cases. 

The interpretation of the photometric data by a rec- 
ognized authority in the technique leaves no doubt that 
the follow-up biopsies in the cases of regression were 
indeed euploid. I am grateful that the review of the 
histologic material conducted by Dr. Averette supports 
the accuracy of the microscopic interpretations. 

At one point, Dr. Kaufman, we too were stimulated 
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by the possible link with herpetic vulvitis. In collabora- 
tion with Dr. Laure Aurelian at The Johns Hopkins 
University, we compared 10 women with vulvar carci- 


noma in situ with 10 control subjects matched for age, . 


race, and parity. Eight of the ten with in situ disease 
demonstrated herpes antibodies i in the sera, but so did 
six of the control subjects, and we did not pursue the 

matter. Statistically it would seem that there is a much 


more significant association with the condyloma virus. 


Certainly a unifocal.lesion is more amenable to local 


Information for suitors 
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excision than a lesion that involves the entire valve 
Therefore, the type of lesion did indeed influence the 
choice of surgical procedure. The results of this ap- 
proach show that such individualization of therapy can 
prevent unnecessary excision of normal vulvar tissue 
without sacrifice of long-term results. 

The similar experiences with this disease, —" 
age, clinical features, natural behavior, and therapeutic 
results, reported by the discussants are most gratifying. 
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The role of operation in the current therapy of 
gestational trophoblastic disease 
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Results of therapy of 257 patients with gestational trophoblastic disease (GTN), treated at one 
institution and by the same group of physicians (1966 to 1978), are presented. An overal remission 
rate of 92% was achieved: nonmetastatic disease, 139/139 (10096); "good" prognosis metastatic 
GTN, 55/55 (100%); "poor" prognosis metastatic GTN, 42/63 (66%). Chemotherapy, single- or 
multi-agent, was the primary treatment modality but selected patients were also treated with 
operation and/or x-ray therapy. Surgical therapy (hysterectomy), performed coincident with the 
institution of systemic chemotherapy, was shown to significantly reduce the duration of 
hospitalization and the amount of chemotherapy used to achieve remission, regardless of whether 
or not metastases were present. Delayed surgical excision of chemotherapy-resistant foci of GTN 
was of benefit, :hough less effective than initial operation. Surgical intervention for other diseases-or 
for-complicaticns of GTN or its treatment was quite useful tc stabilize patients and allow successful 
chemotherapy to be completed. There were no problems attributable to chemotherapy when wound 
healing or other postoperative complications were considered. (AM. J. OBsTET. GYNECOL. 


136:844, 198C.) 


GESTATIONAL TROPHOBLASTIC neoplasms (GTNs) 
are malignant tumors arising from the trophoblast of 
human pregnancy. As such, these tumors are grafts of 
malignant fetal chorionic tissue upon a maternal host. 
GTNs invariably secrete a hormone, human chorionic 
gonadotropin (hCG!, and the production of hCG is di- 
Mrd related to the number of viable tumor cells pres- 
ent.! Prior to the advent of chemotherapy, more tradi- 
tional ther apy for the patient with a GTN included 
irradiation or surgical extirpation, either alone or in 
combination. Results of such therapy were poor, most 
often yielding only :ransient palliation, and the usual 
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result was a rapidly progressing tumor that usually re- 
sulted in the death of the patient within z year.’ 

Since the introduction of systemic chemotherapy in 
1956,3 GTNs have evolved into one of the most curable 
gynecologic malignancies. This has occurred primarily 
through the intrinsic sensitivity of these tumors to cer- ` 
tain antineoplastic agents, the effective use of sensitive 
assays for hCG, the identification of high-risk factors 
which enhance individualization of therapy, and the 
aggressive use of multiagent chemotherapy, irradia- 
tion, and surgical intervention in the care of these pa- 
tients. Cure rates now approach 100% for patients 
without metastases and for those with “good” prognosis 
metastatic GTNs; during the last 3 years at this Center, 
the cure rate has exceeded 9076 even for patients with 
widespread, “poor” prognosis GTNs.* 

The responsiveness of patients with GTNs to chemo- 
therapy has diminished the role of operation in the 
treatment of these conditions. Lewis and associates;? in 
1966, addressed this subject and reported an analysis 
of the role of operation in 138 women with metastatic 
GTNs and 56 patients with nonmetastatic GTNs. They 
documented surgical intervention in 19.695 of the for- 
mer group of patients and 5.4% in the latter, with 
common indications for operation being control of 
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hemorrhage, removal of residual disease when resis- 
tant to chemotherapy, relief of urologic obstruction, 
and treatment of infection. The present study will at- 
tempt to present one institution’s experience with sur- 
gical intervention in a large group of patients with 
GTNs, as used for the above indications plus as a 
planned initial step in the treatment regimen of se- 
lected patients. 


Material and methods 


From July 1, 1966, through December 31, 1978, 257 
patients with malignant gestational trophoblastic dis- 
ease were treated by physicians of the Southeastern 
Regional Center for Trophoblastic Disease, Depart- 
ment of Obstetrics and Gynecology, Duke Medical 
Center. In addition to these 257 patients treated physi- 
cally at this Center, the staff also provided consultation 
and hCG assay support for over 400 other patients with 
malignant GTNs who were treated elsewhere and in 
excess of 1,000 patients who had had primary hydatidi- 
form moles and whose care was provided by physicians 
at other institutions. Only the former group of 257 
patents treated at this institution is included in this 
report. 

All 257 patients had a diagnosis of malignant gesta- 
tional trophoblastic disease based upon the pathologic 
documentation of choriocarcinoma or invasive mole 
(chorioadenoma destruens) or hydatidiform mole. All 
had elevated hCG levels. If a patient had only the 
pathologic diagnosis of hydatidiform mole, hCG was 
required to be demonstrated as plateaued or rising, or 
metastases had to have been present. However, during 
the interval from 1966 to 1969, a small number of pa- 
tients in this latter category of.hydatidiform mole were 
treated if they had any elevation of hCG at 12 weeks 
after evacuation of the mole, regardless of the rate of 
decline or the absolute level of the hormone. 

Once the diagnosis of GTN was established, the pa- 
tient was admitted for staging studies. Studies included 
a complete history and physical examination, chest 
x-ray film, isotopic liver and brain scans, intravenous 
pyelogram, electroencephalogram, hematologic sur- 
vey, serum chemistry determinations, and an immedi- 
ate pretreatment hCG assay. In recent years, patients 
have undergone computerized axial tomography of the 
brain and pelvic ultrasound. Selected patients also un- 
derwent selective arteriography, tomography, curet- 
tage, and/or other studies as appropriate. Based upon 
all of these studies, patients were categorized as having 
nonmetastatic or “good” or “poor” prognosis metastatic 
GTNs.* The patient with metastases was categorized as 
having "poor" prognosis metastatic gestational tro- 
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phoblastic neoplasia if there was evidence of at least 
one of the following: (1) brain metastases, (2) liver 
metastases, (3) an initial pretreatment urinary hCG 
titer in excess of 100,000 IU/24 hr, or a serum B-hCG 
titer in excess of 40,000 mIU/ml, (4) significant unsuc- 
cessful prior chemotherapy, (5) symptoms of malig- 
nancy in excess of 4 months, or (6) as recently demon- 
strated, choriocarcinoma after term gestation.’ All 
other patients with metastatic disease demonstrated on 
staging evaluation were considered as having “good” 
prognosis GTNs. The remainder of patients without 
demonstrable metastases were classified as having 
nonmetastatic GTNs. 

Treatment of these 257 patients with GTNs was car- 
ried out according to the protocols described. 

Nonmetastatic GTNs. Until January 1978, patients 
without metastases and without evidence of impaired 
liver or renal function were treated with methotrexate 
(MTX), 20 to 25 mg given daily by intramuscular injec- 
tion for 5 days per treatment course.® The regimen was 
restarted on the seventh day after completion of the 
previous course as long as hCG remained elevated or 
unless prohibited by toxicity. If the patient had hepatic 
or renal dysfunction or the titer steadily failed to re- 
gress with repetitive MTX, then an alternate therapeu- 
tic program consisted of actinomycin D (Act. D), 10 to 
13 ug/kg given daily by intravenous injection for 5 days 
per treatment course.?^!! Again, courses of Act. D were 
repeated at 7-day intervals as long as hCG remained 
elevated and toxicity was not too severe. Remission was 
diagnosed only after three consecutive, weekly, nega- 
tive hCG assays (sensitive bioassay, later radioimmuno- 
assay of B-hCG), and patients usually received one 
complete treatment course after the first negative titer. 
If the patient no longer desired to maintain childbear- 
ing capability, then total abdominal hysterectomy was 
done midway in the first course of treatment. In pa- 
tients desiring preservation of childbearing capability 
and in whom disease could not be eradicated by MTX 
or Act. D therapy, total abdominal hysterectomy was 
usually done later in the course of treatment in an at- 
tempt to extirpate resistant disease. In a small number 
of selected patients, pelvic arterial infusion (MTX or 
Act. D) or multiagent chemotherapy was used prior to 
hysterectomy in patients resistant to single-agent sys- 
temic MTX or Act. D in a final attempt to preserve 
reproductive capability. 

Since January, 1978, patients with nonmetastatic 
GINs and no evidence of abnormal liver or renal 
function have been treated with MTX, 1 mg/kg in- 
tramuscularly daily, on days 1, 3, 5, and 7 of an 8-day 
protocol. Folinic acid, 0.1 mg/kg intramuscularly daily, 


i 
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Table I. Overall statistics in the treatment of patients 
with trophoblastic malignancy, 1966 to 1978, by 
category or stage of disease 











Remission 





No. of 
Category of disease patients % | Death 
Nonmetastatic 139 13% 100 0 - 
trophoblastic disease 
Metastatic trophoblastic > 55 55 100 0 - 
disease (good prognosis) 
Metastatic trophoblastic 63 42 66 21 33 
disease (poor prognosis) 
Totals 207 236 92 2] 3 


was administered on days 2, 4, 6, and 8. The regimen 
was repeated at 7-day intervals after completion of the 
previous course for as long at the hCG titer remained 
elevated. With this technique, toxicity from daily MTX 
. without folinic acid, as previously described, has been 
` nearly completely avoided. This regimen, as initially 
advocated by Bagshawe and Wilde’ and modified by 
- Goldstein and associates, was originally given only 
once, and the hCG levels were subsequently deter- 
mined without further therapy unless a plateau of hCG 
occurred. At this institution, however, we have treated 
with repetitive courses of the drugs and usually gave 
one additional course after the first negative hCG assay 
had been returned. Failure of decline of hCG resulted 
in a change of therapy to single-agent Act. D or other 
choices of therapy as noted above for GTN resistant to 
traditional single-agent therapy. Techniques for each 
of these regimens aave all been previously report- 
ed.2-! In all of these therapies, hCG is measured at 
least weekly along with chest roentgenography, physi- 
' cal examination, and other studies as needed to moni- 
tor induced toxicity and status of disease. After remis- 
sion status had been documented, follow-up began (see 
below). 

Metastatic GTN. Patients with GTNs who are dem- 
onstrated by staging studies to have any metastases are 


categorized as having "metastatic GT Ns" and then ' 


subdivided into "good" or “poor” prognosis categories. 
The latter category is identified by the presence of one 
or more of the six items listed above. Techniques of 
monitoring by hCG assays, etc., are carried out as men- 
tioned above for nonmetastatic GTNs and were previ- 
ously published.!7* ? ® ii. 12 

“Good” prognosis metastatic GTNs. Currently the regi- 
men of alternating methotrexate and folinic acid (as in 
nonmetastatic GT'Ns) is considered at this institution to 
be investigational and not yet felt to be the treatment of 
choice for patients with metastatic GTNs. In the pres- 


ent study, MTX was used as the drug of choice to initi- . 
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ate therapy in these "good" prognosis metastatic GTN 
patients, and they were treated in 5-day courses with 20 
to 25 mg intramuscularly per day (if liver and renal 
function permit) Treatment courses are repeated 
every 7 days, toxicity permitting, until a negative hCG 
titer is obtained. One additional treatment course is 
then given. If resistance to MTX develops (as indicated 
by. plateauing or rising titers or the development of 
new metastases) or if the negative titer is not achieved 
after five courses of MTX, the patient is then switched 
to Act. D. Patients with liver or renal dysfunction who 
should not be given MTX are started initially on a reg- 
imen of Act. D as outlined above (nonmetastatic 
GT Ns). If resistance develops to both drugs, the pa- 
tient should be switched to one of the multiagent pro- 
tocols (such as MTX, Act. D, and chlorambucil [MAC] 
or the modified Bagshawe regimen?) or be considered 
for hysterectomy if all evidence of metastatic disease 
has cleared and there is evidence of persistent uterine 
disease. Pelvic arterial infusion may also be considered 
for these latter patients." 

"Poor" prognosis metastatic GTNs. Patients with “poor” 
prognosis gestational trophoblastic neoplasia present 
difficult and challenging problems for the clinician. It 
is currently recommended that these patients can best 
be treated at one of the trophoblastic disease cen- 
ters, where their chances for achieving remission are 
maximized. ; 

Prior to 1969, patients with “poor” prognosis meta- 
static GTN were treated in a fashion similar to that 
outlined above for “good” prognosis disease. Such 
single-agent MTX or Act. D therapy yielded very poor 
results in these high-risk patients." 

Beginning in 1969, patients with "poor" prognosis 
metastatic GT'Ns have been initially treated with triple- 
agent chemotherapy (MAC) given daily in 5-day 
courses of MTX (15 mg Intramuscularly per day), Act. 
D (10 to 12 u/kg Intravenously per day), and chloram- 
bucil (10 mg orally per day). Courses were repeated at 
12 to 14-day intervals, depending on hematopoietic re- 


` covery and other toxicity. Cerebral or hepatic metas- 


tases were treated simultaneously with a single course 
of whole-organ (liver or brain) radiation of 2,000 to 
3,000 rads. The chemotherapy regimen was sub- 
sequently changed to other regimens if the hCG titer 
plateaued or rose after two courses of MAC triple- 
agent chemotherapy or if toxicity precluded adequate 
frequency of this therapy. Prior to 1976, such alterna- 
tive chemotherapy consisted primarily of either Act. D 
alone (10 to 13 ug/kg intravenously per day for 5 days) 
or a combination of Velban (3 mg intravenously twice 
daily for 3 days) and Act. D (as given alone). Courses 
were repeated at 7- to 12-day intervals. Since 1976, 
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Chemothera Alone 
122 DE 


JON. 


Remission 
106 patients (872) 


^ Secondary Pelvic Infusion: 


7 patients 


PARU 


Remission 
'3 patients (43%) 


Tertiary Hysterectomy -— .—» 
4 patients 


Failure of Remission 
16 patients £132) 


' Failure of Remission 
^ 4 patients (573) . 
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Total~139 atients 


Chemotherapy + Elective Initial 


Hysterectomy 
17 patients 


Remission 
17 patients (10027) 


Secondary Hysterectomy 
9 patients 


Remission 
9 patients (1002) 


Remisston 
4 patients ne 


Fig. 1. Results of therapy and sequence of treatment in 139 patients with nonmetastatic trophoblastic 


malignancy, 1966 to 1978. 


Table II. The nature of the Snlecedent pregnancy versus the stage and extent of disease in 257 patients with 


gestational trophoblastic malignancy, 1966 to 1978 


Category of disease 


I 


Nonmetastatic trophoblastic disease 
Metastatic trophoblastic disease (good prognosis) 
Metastatic trophoblastic disease (poor prognosis) 


Total 


patients resistant to the standard MAC triple-agent 
chemotherapy (noted above) were treated with the 
modified Bagshawe regimen,‘ with courses being re- 
peated at 7 to 14-day intervals. Patients not responding 
to this regimen have been treated with a new regimen 
of Velban, bleomycin, and cis-platinum* © given at 
weekly intervals or as marrow toxicity permitted. Adju- 
vant hysterectomy, resection of metastases, or radiation 
of other nonresectable metastases was done for failure 
of response to more traditional therapy. 

Complete remission was diagnosed only after three 
consecutive normal weekly hCG assays. Most of these 
“poor” prognosis patients had from one to three 
courses of chemotherapy after a negative titer was first 
achieved. 

. In all of these patients vh: metastatic GTNs, inten- 
sive support and vigorous therapy have been required 


-to enhance the likelihood of obtaining remission. Sur- 
gical intervention was often carried out to deal with 
complications of disease or treatment or to attempt re- ' 


moval of a residual focus of resistant disease. 
After the diagnosis of remission had been achieved 


Hydatidiform mole Term — 


Nature of antecedent pregnancy 


Oe 


131 (94%) + 5 3 — 
53 (93%) . l ; l — 
37 (59%) ;. 14 9 3 

221 (86%) . 20 (896) 13 (5%) 3 (196) 


in any of these patients with GTNs, follow-up was then 
instituted. Such follow-up consisted of measurement of 
hCG titers every 2 weeks for 3 months, monthly for 3 
months, and then every other mont for the remainder 
of the first year. Titers were then determined at 
6-month intervals indefinitely. Other follow-up evalu- 
ations included chest x-ray films, physical and pelvic 
examinations, and other indicated studies at intervals 
during this evaluation. Pregnancy, where possible, was 


'contraindicated for at least 1 year after remission but 


was allowed after this interval. 
Table I presents the incidences of the various 
categories of trophoblastic malignancy as seen in the 


.257 patients studied in this project. As noted, all of 


these patients were treated at one institution, and the 
overall remission rate: was 92%. There were 139 pa- 


-- tients with nonmetastatic GTNs; 55 patients had 


"good" prognosis and 63 patients had "poor" prognosis 
metastatic GTNs. Complete remission was achieved in 
all patients in both of the two categories of nonmeta- 
static and “good” prognosis metastatic GTNs. 
Twenty-one of the 63 patients (33%) with “poor” prog- 
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Table III. The results of therapy and the role of operation in the treatment of nonmetastatic malignant 


trophoblastic disease, 1966 to 1978 


Treatment regimen 


No. of Days No. of courses 
patients | hospitalized of chemotherapy 


Other operation 





Chemotherapy 17 32.8 2.2 — 
Plus elective — (10-94*) (1-5) 
Initial hysterectomy 
Chemotherapy 106 50.81 4.0 Salpingo-oophorectomy for twisted cyst, 2 
Alone . (11-104) (1-10) Delayed hysterectomy for arteriovenous 
(with cure) l fistula, 1 
Colpotomy for abscess, 2 
Chemotherapy without cure l6 . 121.2 8.3 —. 
plus other treatment: (59-145) (5-13) 
Plus pelvic infusion to cure 3 — 7.7 + infusion Laparotomy to place hypogastric artery 
l (5-8) catheters, 2 
Plus pelvic infusion with- 4 — — . — 
out cure; secondary 
hysterectomy 
Plus secondary hysterec- 9 117.2 8.7 
tomy (59-145) (5-13) 
*Range. 


Total of 99 patients only, seven treated a as outpatients. 
Total patients treated: 139. 
Remission: 139 (10092). 


Table IV. Results of therapy, recurrences, and 
subsequent pregnancies in patients with 
nonmetastatic malignant trophoblastic disease, 
1966 to 1978 


139 patients treated—100% remission 
122 patients desired preservation of fertility; this was 
possible in 109 (83%) 


3 recurrences (of “39 (eee %, ali successfully 
. retreated: 
. 2 cured by josterectanmy pius chemotherapy (3 
_ courses each) 
~F cured by chemotherapy alone (4 courses) 
M ubsequent pregnancies: 
47 ‘patients > 57 pregnancies 
7 spontaneous abortions 
3 therapeutic abortions 
2 second hvdaticiiorm moles (one — malignancy) 
45 normal infants (2 sets of twins) 


No significant incidence of new diseases (e. g., malig- 
nancy) 


nosis disease died, while 42 patients (66%) achieved 
complete remission. 
The nature of the antecedent pregnancy in these 257 


patients is presented in Table II. The majority of the 


patients had had a hydatidiform mole as the antece- 
dent pregnancy (86%), but a higher proportion of pa- 
tients with “poor” prognosis disease had antecedent 
pregnancies which were either term gestations, spon- 
taneous abortions, cr ectopic pregnancies. Of interest, 
several of the patients who developed secondary tro- 
phoblastic malignar.cy were noted to have had hyda- 
tidiform moles at the time of therapeutic abortion. This 


confirms the need for pathologic assessment of gesta- 
tional products of conception, even when done in the 
therapeutic setting. . 
Nonmetastatic trophoblastic disease. A schematic 
presentation of the results cf therapy in the 139 pa- 
tients with nonmetastatic trophoblastic disease is pre- 
sented in Fig. 1. One hundred twenty-two of the pa- 
tients were treated with chemotherapy alone. Sustained 
remission was achieved in 106 of these patients (8796) 
with chemotherapy alone. Sixteen of these patients 
(1396) required further treatment. These latter patients 
were treated with either pelvic arterial infusion (seven 
patients), which yielded remission in three, or with sec- 
ondary hysterectomy, which resulted in remission in.all 
nine of the patients so trezted. The remaining four 
patients who had failed to experience remission with 


. either svstemic chemotherapy of pelvic arterial infu- 


sion did enter remission after delayed hysterectomy for 
persistent disease. A second group of 17 of the original 
group of 139 patients with nonmetastatic disease un- 
derwent initial elective hysterectomy at the time of in- 
stitution of systemic chemotherapy. Chemotherapy was 
continued in the postoperative setting. Remission oc- 
curred in all of these patients. Thus, sustained remis- 
sion was achieved in all 139 of the patients with non- 
metastatic trophoblastic disease (100%). 

The results of therapy and the role of surgical inter- 
vention in patients with nonmetastatic trophoblastic 
disease are further analvzed in Table III. It can be 
noted that the 17 patients who underwent initial elec- 
tive hysterectomy at the time of institution of chemo- 


Volume 136 
Number 7 


Operation in gestational tropheblastic disease 849 


Total ~ 55 patients 


Chemotherapy at 


40 patients (73%) 


Failure of Remission 


N 


Remission 
35 patients (64%) (total) 
(87% treated in this 
fashion) 


Chemotherapy + Elective Initial 


Hysterectomy 
15 patients (27%) 


Remission 
15 patients (1002) 


Secondary Hysterectomy 
for Persistent Lísesase 

5 patients (16%) (total) 
(12.5% treated with 


chemotherapy alone) 


Remission 


5 patients 


(100% ‘treated in this 


fashion) 


Fig. 2. Results of therapy and schematic outline of method of treatment in 55 patients with “good” 
prognosis metastatic trophoblastic malignancy, 1966 to 1978. 


Table V. The results of therapy and the role of operation in the treatment of “good” prognosis metastatic 


malignant trophoblastic disease, 1966 to 1978 


Treatment regimen 


No. of courses 





Chemotherapy 15 - 566 . 
plus (11-96*) 

Initial hysterectomy 

Chemotherapy 35 76.6 
alone (21-133) 
(with remission) 

Chemotherapy | 5 84.2 
plus (54-100) 

Delayed hysterectomy (2%) 

Total 55 

*Range. 


TAH = Total abdominal EEE 


therapy averaged 32.8 days of hospitalization, and the 
number of courses of chemotherapy required to 
achieve remission was 2.2. None of these patients re- 
quired other surgical intervention for complications of 
disease. Of the 106 patients who underwent chemo- 
therapy alone and entered remission with this modal- 

ity, the average hospitalization was 50.8 days, and the 
average number of courses of chemotherapy to achieve 
remission was 4.0. Five surgical procedures were per- 
formed for complications of disease in this group of 
106 patients. Such procedures included salpingo- 
oophorectomy in two patients for torsion of an en- 
larged theca-lutein cyst of the ovary, one delayed hys- 
terectomy for arteriovenous fistula in the uterus and 
right ovary, and colpotomy for pelvic abscess in two 
patients. Finally, the 16 patients who were not cured 
with systemic chemotherapy alone and in whom either 
pelvic infusion or delayed hysterectomy was performed 


No. of Days Vo. 
patients hospitalized 


chemotherapy Other operation 
3.8 m 
(1-7) 
5.9 Colpotomy for abscess, 2 
(2-10) : Twisted/ruptured ovarian cyst, 4 
8.4 Repair of vesicovaginal fistula (after TAH), 1 
(6-10) 


averaged a hospitalization period of 121 days and an 
average number of chemotherapy courses of. 8.3: In 
addition, two of these patients required laparotomy for 
the placement of hypogastric artery catheters and nine 
other patients underwent hysterectomy with the 
finding of a focus of persistent trophoblastic disease. 
Remission was achieved thereafter. Analysis of these 
data reveals the following: Initial hysterectomy for 
nonmetastatic trophoblastic disease significantly re- 
duced the number of courses of chemotherapy and the 
duration of hospitalization when compared to either 
chemotherapy alone or chemotherapy plus either pel- 
vic infusion and/or delayed hysterectomy to effect re- 


mission. In a small percentage of patients, complica- 


tions of the disease process or pre-existing illness were 
treated surgically, in addition to hysterectomy. There 
were no complications of operation which were directly 
attributable to the coincident use of chemotherapy. 
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Table VI. Response to therapy, sites of metastases, 
frequency of recurrence, and subsequent pregnancy 
in patients treated with ' ‘good” prognosis metastatic 
trophoblastic disease, 1966 to 1978 


55 patients treated—100% remission 
40 patients desired preservation of fertility; this was 
possible in 35 (€7.5%) 
Sites of metastases (none to brain or liver): 
Lung alone 43 
Vagina alone 3 
Lung plus vagina 3 
Other 6 


3 recurrences (in 55 patients) (5.496) 
al! successfully treated with Qr 


Subsequent pregnanciss: 
20 patients — 26 pregnancies 
2 spontaneous abortions 
2 therapeutic abortions 
0 second molar pregnancies 
24 normal infants . 


No significant increase of new diseases (e.g., malig- 
nancy) 


Table IV provides a summary of the results of ther- 
apy in patients with nonmetastatic trophoblastic dis- 
ease, treated at this institution between 1966 and 1978. 
Of the 139 pauents treated, all experienced remission. 
One hundred twenty-two of the patients desired pres- 
ervation of their fertility, and this was possible in 109 
(89%). Three of the 139 patients (2.1%) later had re- 
currences of trophoblastic malignancy following the 
initia] diagnosis of remission. All were successfully re- 
treated; remission was achieved in two by hysterectomy 
plus chemotherapy and one was cured by chemother- 
apy alone. Of the group of 109 patients in whom 
fertility was successfully preserved, 47 patients have 
subsequently had 57 pregnancies. Seven of these 57 
pregnancies have ended in spontaneous abortion, 
three patients have undergone therapeutic abortion, 
and two patients have had second hydatidiform moles. 
One of these latter rwo patients subsequently again de- 
veloped nonmetastatic trophoblastic malignancy and 
again required chemotherapy with a successful course. 
Forty-five normal infants, including two sets of twins, 
have been delivered in the other patients. There have 
been no significant obstetric complications attributable 
to the therapy rendered, nor have these patients devel- 
oped an increased incidence of other new diseases (e.g., 
malignancy) following their treatment. 

Metastatic (*good" prognosis) trophoblastic dis- 


ease. Fig. 2 schematically illustrates the results of ther- : 


apy in the group of 55 patients with “good” prognosis 
metastatic disease. Forty of the patients were treated 
with chemotherapv alone. Thirty-five of these patients 
(87%) achieved complete remission. The remaining 
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Table VII. "Poor" progon factors in 63 patients 
with metastatic “poor” prognosis trophoblastic 
malignancy, 1966 to 1978 


“Poor” prognosis factor No. * 

Immediate pretreatment hCG value 

> 100,000 IU/24 hr | 29 
Brain metastases 14 
Liver metastases 9 
Duration of symptoms > 4 mo 10 
Significant prior chemotherapy 12 
Antecedent term pregnancyt 2 


*Multiple factors in some patients. 


{This criterion only used since 1978. In retrospect, 20 pa- 
tients had this type of antecedent pregnancy (12 survived). 


Table V1II. Role of x-ray therapy as an adjunct 
treatment for patients with “poor” prognosis 
metastat:c trophoblastic malignancy, 1966 to 1978 


Type of radiotherapy Death 


Who.e-brain 14 9 (64%) 5 (36%) 
Whole-liver 7 4 (57%) 3 (4396) 
Lung 3 1 (33%) 2 (66%) 
Pelvis 2 1 (50%) . 1 (50%) 
Other 2 1 (50%) ] (50%) 

Total . 98 16(579)  12(43%) 


five patients (12.596) failed to experience remission 
with this modality and required subsequent hysterec- 
tomy for cure of disease. Fifteen a (27% of this 
group of 55 patients) were treated initially with hyster- 
ectomy done coincident with the institution of systemic 
chemotherapy. Chemotherapy was continued follow- 
ing hysterectomy while progress was monitored with 
hCG titers. Remission occurred in all 15 of these 
patients. 

Further information regarding the results of therapy 
and the role of surgical intervention in the group of 55 
patients with “good” prognosis metastatic trophoblastic 
disease is presented in Table V. It can be noted that of 
the 15 patients who underwent chemotherapy coinci- 
dent with initial hysterectomy, the average hospital- 
ization was 56.6 days, and the number of courses of 
systemic chemotherapy required was 3.8. In the 35 pa- 
tients who received chemotherapy alone, without coin- 
cident initial hysterectomy, and experienced remission 
without further surgical extirpation of resistant dis- 
ease, the average hospitalization was 76.6 days with an 
average number of courses of 5.9. Finally, the five pa- 
tients who failed to experience remission with systemic 
chemotherapy alone and who subsequently required 
delayed hysterectomy for excision of persistent disease 
in the uterus had a median hospitalization of 84.2 days 
and a median number of courses of chemotherapy of 
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, Multi-agent Chemotherapy 
Alone or with X-ray Therapy 
(No surgery) 


- 


Remission Death 
20 patients (872) 3 patients (132) 


3) Thoracotomy (5) 
Remission 2/5 (402) 


Remission 
10 patients (622) 


| 
42/63 patients (662) 
21/63 patients (332) 16 of disease 
i 5 of toxicity 


Total Remission Rate 
Deaths 


Total - 63 pacients 


li patients. 


Multi-agent Chemotherapy 


Plus Delayed Surgery for 
Resistant Disease 


1) Hysterectomy (10)  , 
Remission 8/10 (80%) 

2) Laparotomy (1) 
Remission 0 





6 patients (382) 


1 
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Multi-agent Chemotherapy 


Plus Initial Surgery 
(Elective or Indicated) 


Elective Hysterectomy (8) 
Remissicn 8/8 (1002) 
5 Bowel Resection (4) 
- . Remission 3/4 (752) 
Craniotomy (6) 
Remission 3/6 (50%) 
Thoracotomy (6) 


Patients 


Remission 2/6 (332%) 
Laparotomy (6) 
Remission 1/6 (16%) 
Nephrectomy (2) 
Remission 0 


Death 





Remission Death 
12 patients (50%) 12 patients (50%) 


Fig. 3. Results of therapy and schematic outline of treatment protocol in 63 patients with “poor” 
prognosis metastatic trophoblastic malignancy, 1966 to 1978. 


8.4. In addition to the hysterectomies noted, seven 
other surgical procedures were ‘performed in this 
group of 55 patients. Two of the patients treated with 


chemotherapy alone required colpotomy for abscess, 


while four had undergone surgical intercession . for 
torsion or rupture of theca-lutein cysts of the ovary. 
Following delayed. hysterectomy, one patient required 
repair of a vesicovaginal fistula. 

Table VI summarizes the results of treatment in pa- 
tients with "good" prognosis metastatic trophoblastic 
disease. Of the 55 patients treated, all achieved remis- 
sion. Of the 40 patients who desired preservation of 
fertility, this was possible in 35 patients (87.576). Sites of 


metastatic disease included the lung alone in 43 pa- 


tients, the vagina alone in three patients, the lung plus 
the vagina in three patients, and other sites in six pa- 
tients (none with liver or brain metastases). Twenty of 
the 35 patients who retained the capacity for fertility 
now have had 26 pregnancies. Two of these pregnan- 
cies terminated in spontaneous abortion; two, in thera- 
peutic abortion; and no patient has had a.second molar 
pregnancy or malignancy following a subsequent ges- 
tation. Twenty-four normal infants have been deliv- 
ered in these patients. None of the patients had sig- 
nificant obstetric complications that were attributable 
to prior therapy, nor have those individuals shown evi- 
dence of increased incidences of new diseases (e.g., 
malignancy). 

Metastatic (*poor" prognosis) trophoblastic dis- 
ease. Fig. 3 schematically illustrates the results of ther- 
apy in the 63 patients who had “poor” prognosis 
metastatic trophoblastic disease. Twenty-three of the 


patients underwent multiagent systemic chemotherapy 
alone or in combination with whole-organ. irradiation 
therapy to the liver or the brain. No operation was 
carried out in the care. of these patients. Twenty of 
these patients (87%) entered remission in this fashion 
while three patients (13%) died of disease. A second 
group of 29 of the 63 patients was treated with mul- ` 


‘tiagent chemotherapy in addition to an initial surgical 


procedure, either elective or indicated. These proce- 
dures included elective hysterectomy in eight patients 
(remission: achieved in all eight), bowel resection of 


‘tumor in four patients (remission achieved in three of 


the patients), craniotomy for acute cerebral hemor- 
rhage in six patients (remission achieved in three pa- 
tients), thoracotomy for mass, lesion, or hemorrhage in 
six patients (remission achieved in two patients), lap- 


arotomy for interperitoneal hemorrhage or mass lesion 


in six patients (remission achieved in one patient), ne- 
phrectomy for urinary hemorrhage in two patients 
(neither survived). The overall remission rate for this 
group of 29 patients was 57% (17 patients) while 12 
patients (43%) died of disease. Eleven of these 63 pa- 


- tents who underwent initial indicated or elective surgi- 


cal procedures later had surgical procedures in an at- 
tempt to eradicate a focus of persistent disease. These 
procedures included: hysterectomy, 10 patients (re- 
mission. in eight), laparotomy for pelvic disease, one 
patient (who did not achieve remission), and thoracot- 
omy, five patients (remission achieved in two of these 
individuals). Thus, the remission rate after delayed op- 
eration for resistant disease was five patients (45%), 
while death occurred in six of the patients (55%). The 
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Table IX. Results of therapy and the role of operation in the treatment of "poor" prognosis metastatic 


trophoblastic malignancy, 1966 to 1978 







Treatment regimen 


Chemotherapy 
alone | 

Chemotherapy p.us initial elec- 8 
tive hysterectomy 

Chemotherapy plus initial 2] 
other operation l 

Chemotherapy plus delayed 11 
extirpative operation for per- 
sistence of disease 

Chemotherapy plus operation 7. 
for complications 


*Range.. 
Numbers indicate multiple procedures in same patient. 










Days in No. of courses 


hospital of chemotherapy Hysterectomy 
91.5 6.9 — 
(3-373) (1-22) 
86.7 5.6 8 
(33-147) (3-10) 
107 8.2 "x 
(42-159) (5-10) 
296 | 13.8 10 
(115-456) (7-31) 
168 11.0 4 
(6-604) (1-39) l 


In a total of 63 patients, 42 (66%) were cured and 21 (33%) died. Five of the 21 patients who died me less than 7 days after ad- 


mission, Sixteen patients died of disease and five died of toxicity. 


overall results of treatment in “poor” prognosis meta- 
static disease included remission in 42 of the 63 pa- 
tients (66%). Death occurred in 21 of the patients 
(33%), with 16 dying of disease and five of induced 
toxicity following persistent disease. 

The frequency of occurrence of “poor” prognosis 
factors in the 63 patients with metastatic trophoblastic 
disease is presented in Table VII. Some of the patients 
had more than one-^poor" prognosis factor and the last 
factor, the presence of an atecedent term gestation 
prior to the development of malignancy, was utilized in 
prospective fashion only in the last year of the studv. In 
retrospect, 20 of the patients in our study had an an- 
tecedent term pregnancy: and 12 of this number 
survived.. 

In addition to systemic chemotherapy and surgical 
intervention as noted above, 28 patients in the “poor” 
prognosis group also underwent irradiation therapy. 
Table VIII presents data on the areas treated with ir- 
radiation in these patients and the results of treatment. 
The overall success rate of irradiation therapy in pa- 
tients who were also treated with chemotherapy and in 
some cases operation was 57% (16 of the 28 patients 
experienced remission). The primary indications for 
the use of irradiation therapy were control of hemor- 
rhage, shrinkage of disease to augment surgical inter- 
vention, and possible synergism between chemother- 
apy and irradiation therapy. One patient in the series 
developed. mild symptoms of cerebral necrosis after 
4,000 rads of whole-brain irradiation. There were no 
other major complications of the radiation therapy uti- 
lized, although fairly intense erythema of the skin was 
often noted in the. patient who simultaneously received 
act. D as part of the chemotherapeutic treatment. 


Alopecia was a common occurrence in patients with 
whole-brain irradiation. 
Table IX presents further data regarding the résults 
of therapy and the role of operation in the patient with 
“poor” prognosis metastatic trophoblastic disease. In 
the group of patients, who were treated with chemo- 
therapv alone, the average hospitalization was 91.5 
days, and the average number of courses of chemo- 
therapy was 6.9. Initial elective hysterectomy in addi- 
tion to chemotherapy in eight patients required an av- 
erage hospitalization of 86.7. days and an average num- 
ber of courses of chemotherapy 5.6. In addition to the 
eight patients who underwent initial elective hysterec- 
tomy, 29 other patients required other initial surgical 
procedures for diagnosis or for treatment of complica- 
tions of the disease. The average hospitalization for 
these patients was 107 days, and the average number of 
courses of chemotherapy was 8.2. Each of the 21 pa- 
tients had undergone other initial surgical procedures, 
which included craniotomy in six patients, laparotomy 
in seven patients, thoracotomy in six patients, and 
other surgical procedures in two patients. The overall 
results for this group of patients included remission in 
nine and death in 12 patients. Eleven of the patients 
underwent surgical procedures at later intervals in 
treatment in an attempt to extirpate persistent disease. 
The average hospitalization for these patients was 296 
days, with the total number of courses of chemother- 
apy being 13.8. The surgical procedures done included 
hysterectomy in 10 patients, laparotomy in one pa- 
tient, and thoracotomy in five patients. Remission was 
achieved in five of the 11 patients undergoing delayed 
surgical procedures. Finally, seven of the patients in 
the series underwent surgical intercession for compli- 
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Other operationt 
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— — — — Remission, 20 
Deaths, 3 

— — — — Remission, 8 
Deaths, 0 

6 7 6 2 Remission, 9 
Deaths, 12 

= l 5 — Remission, 5 
Deaths, 6 

— 4 I 2 Remission, 3 


cations of disease that arose during treatment. The 
average hospitalization was 168 days, with the total 
number of courses of chemotherapy averaging 11.0. 
Surgical procedures included hysterectomy for hemor- 
rhage, perforation, or infection in four patients, 
laparotomy for bleeding, infection, or intestinal 
obstruction in four patients, thoracotomy for pulmo- 
nary hemorrhage in one patient, and colpotomy for 
drainage of abscess in two patients. Remission was 
achieved in three of these seven patients. Thus, the 
overall remission rate in this group of 63 patients with 
metastatic trophoblastic disease was 66% (41 patients). 

Death occurred in 21 (3396) of the "poor" prognosis 
patients. Five of the 21 patients who died lived less than 
7 days following admission to this institution. Surgical 
intervention had been carried out in several of these 
patients in an attempt to stabilize the disease and to 
allow adequate chemotherapy. Of the 21° deaths, 16 
patients died of disease or its complications while five 
patients with persistent disease died of induced 
toxicity. 

In this group of 63 patients with extensive, "poor" 
prognosis metastatic trophoblastic disease, reproduc- 
tive capacity was preserved in only 19. To date, only 
four of these patients have had other pregnancies. 
These four patients have now had a total of five preg- 
nancies, which resulted in one spontaneous abortion, 
four normal deliveries, and no further recurrences of 
either molar pregnancy or other secondary malignant 
trophoblastic disease. To date, there has been no in- 
crease in the incidence of obstetric complications or 
other disease processes that could be attributed to prior 
treatment in these patients. Obviously, some patients 
have been left with residua of disease or its treatment, 
including minimal neurological deficits, altered gastro- 
intestinal function, or minima] residual pulmonary 
compromise. 


Deaths, 4 (in- _ 
dicated above) 


Comment 


Since the introduction of systemic chemotherapy in 
1956,? trophoblastic neoplasia has evolved into one of 
the most curable gynecologic malignancies. This has 
occurred primarily through the intrinsic sensitivity of 
these tumors to certain antineoplastic agents, the ef- 
fective use of sensitive assays for hCG, and the iden- 
tification of high-risk factors that allow for the indi- 
vidualization of therapy.® The present series compares 
favorably with other published results of treatment in 
patients with trophoblastic neoplasia in that an overall 
remission rate of 92% was achieved. In patients with 
less extensive disease (nónmetastatic or "good" prog- 
nosis metastatic disease} the remission rate should ap- 
proach 100%. The evolution of chemotherapeutic mo- 
dalities to include systemic single-agent chemotherapy, 
multiagent combined chemotherapy, arterially infused 
chemotherapy, and the advent of newer drugs and 
techniques all have enhanced the responsiveness of this 
group of patients. The integration of irradiation ther- 
apy to selected sites of metastases and the appropriate 
use of indicated operation have improved the prog- 
nostic expectations. Even in the group of patients with 
“poor” prognostic metastatic trophoblastic disease one 
can expect an excellent response with appropriate 
treatment. In fact, at this institution in the past 3 years, 
the remission rate for this group of patients ap- 
proached 90%.* 

Chemotherapy remains the single most effective 


. method of treatment of patients with trophoblastic dis- 


ease. The intrinsic sensitivity of these tumors to the 
various chemotherapeutic agents offers not only-the 
unique opportunity for the eradication of localized 
uterine disease but also the treatment of disseminated 
metastases. While the original results with systemic 
MTX or Act. D were encouraging and these agents 
remain useful in the treatment of appropriately se- 
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lected patients, the advent of multiagent chemother- 
apy, including new protocols, has increased the remis- 
sion rate for the patient at greater risk. Thus, in any 
discussion of the treatment of trophoblastic disease, 
primary attention must be focused on the various types 
of chemotherapy used, the frequency of administra- 
tion, and the integration of all other approaches with 
that particular treatment modality. 

Lewis and co-workers,? in 1966, illustrated the useful 
role of operation in the treatment of patients with tro- 
phoblastic disease. The authors presented data to 
support that operation was useful to remove the only 
known focus of disease (either primary or secondary 
after partial resporse to chemotherapy), to control 
hemorrhage, to relieve obstruction, to treat infection, 
or to deal with other life-threatening complications so 
that these patients could survive and ultimately be 
cured by chemotherapy. They also presented data to 
support that operation carried out during or just prior 
to a period of drug-induced leukopenia or throm- 
bocytopenia was not associated with any impairment of 
wound healing or an increased incidence of postopera- 
tive complications. While not presented here in detail 
the findings of the present study support all of these 
observations. In addition, the present report shows a 
significant reduction in the duration of hospitalization 
and in the amount of chemotherapy necessary to 
achieve remission in patients who have undergone hys- 
terectomy simultaneously with the initial institution of 
chemotherapy, when disease is present in the uterus. 
This was true in patients with and without metastatic 
dissemination. While results were not statistically sig- 
nificant, there is at least the implication that remission 
rates were greater in patients in whom "early debulk- 
ing" of disease was carried out, particularly if uterine 
disease was removed. The present study also shows the 
many useful roles of other surgical procedures carried 
out during the treatment of patients with trophoblastic 
disease. Craniotomy for decompression of intracere- 
bral hemorrhage, laparotomy for control of hemor- 
rhage, relief of obstruction, or control of infection, and 
thoracotomy and other procedures for treatment of 
similar problems elsewhere in the body may all be 
lifesaving. All are often successful in stabilizing the pa- 
tient so that chemotherapeutic cure may ultimately be 
effected. When indicated, such surgical intervention is 
mandatory. 


Delayed or secondary hysterectomy as an adjunct to 


chemotherapy may be of importance in increasing the 
remission rate in patients who have shown only a par- 
tial response to systemic chemotherapy. This observa- 
tion was true in patients without metastases and in 
those with bota "good" and "poor" prognosis meta- 


April 1, 1980 
Am. J. Obstet. Gynecol. 


static disease. If the residual disease was confined to the 
uterus, a cure of disease could be effected by removal 
of this focus through hysterectomy. Unfortunately, the 
results of surgical excision of other resistant foci of 
disease (nonuterine) have yieided much less effective 
results. While there are some patients in the present 
study who were.ultimately cured by removal of a focus 
of disease in the lung or elsewhere, these were the 
minority of patients so treated. However, the ultimate 
pursuit oi all therapeutic approaches for such resistant 
patients is obviously justified even when the survival 
rate is small. These several observations suggest that 
there may be two types of resistance to chemotherapy. 
The first type of resistance may relate to inadequate 
perfusion of the residual tumor due to increased scar- 
ring and/or decreased vascular supply. Seemingly, this 
could be an explanation for the increased successful 
response to hysterectomy or pelvic arterial infusion 
done in the setting of resistant disease confined to the 
uterus. On the other hand, resistance to chemotherapy 
may .be due to a biochemical change of the tumor. 
Thus, metastatic sites, which are better vascularized 
and less likely to be fibrotic, may more often reflect this 
type of resistance and this patient is less likely to be 
cured by extirpation. 

While the present study further clarifies the role of 
operation in the management of patients with tropho- 
blastic malignancy, unfortunately it adds relatively little 
regarding the role of irradiation therapy. Irradiation 
therapy to the brain and the liver has been utilized in a 
number of patients and reported in several series." It 
was suggested that tumor regression could be achieved 
with irradiation therapy to these and other sites, but 
experience obtained prior to the development of che- 


. motherapy has suggested that when used alone irradi- 


ation is not associated with a significant complete re- 
mission rate. It is our distinct impression that tumor 
regression in the brain and the liver can be achieved 
with irradiation when used in conjunction with sys- 
temic chemotherapy and, where needed, appropriate 
operation. However, the numbers of patients treated 
with irradiation therapy in the present study are small 
and have not been randomized. There were few sig- 
nificant complications of the use of irradiation in con- 
junction with the.other treatment modalities although 
some patients manifested increased leukopenia, cuta- 
neous reactions, and cephalic alopecia. It seems that 
whole-organ brain and liver irradiation are appro- 
priaie adjunctive therapies, when begun simultane- 
ously with the institution of chemotherapy, in selected 
patients. Again, it may keep the patient alive so that a 
chemotherapeutic cure can be effected. 

No discussion of the treatment of trophoblastic dis- 
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ease is complete without comment regarding the ap- 
propriate use of hCG assays, the centralization of ther- 
apy for the high-risk patient, and the mandatory need 
for excellent supporting services. Available, sensitive, 
specific, and precise radiormmunoassays for hCG pro- 
vide great insight as to the current status of the disease 
as well as assist in the diagnosis of trophoblastic malig- 
nancy and monitoring of status after remission has 
- been effected. In the present study weekly hCG de- 
terminations were utilized as an index of oncologic ac- 
tivity and response to treatment. Decisions regarding 
changes in treatment are heavily dependent upon these 
assays in addition to the clinical status of the patient. 
Management of such patients can best be implemented 
only when such hCG assay is available and utilized to its 
fullest capacity. Patients with “poor” prognosis meta- 
static trophoblastic disease often present the clinician 
with multiple problems critical to their ultimate survi- 
val. The integration of chemotherapy, operation, and 
irradiation therapy requires multiple-discipline ap- 
proaches as do the maintenance of adequate nutrition, 
appropriate and available transfusional capabilities, 
and excellence in all other support services including 
bacteriologic, hematologic, and chemical function. 
Thus, it seems that patients with extensive trophoblas- 
tic malignancy are best managed in centers where such 
capabilities are present. 

The frequency of recurrence of trophoblastic disease 
following the initial institution of remission is of con- 
cern. In patients with nonmetastatic trophoblastic dis- 
ease in the present study the recurrence rate was only 
2.1%. On each occasion recurrence developed within 
the first year after the achievement of remission status 
and all three patients have been successfully retreated, 
two entering remission following hysterectomy with 
chemotherapy and one entering remission after che- 
motherapy alone. In patients with “good” prognosis 
metastatic disease the recurrence rate increased to 
5.4%. It was fortunate that all of these patients were 
successfully retreated with chemotherapy and again 
entered remission, which has been sustained. Patients 
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with “poor” prognosis metastatic disease have, unfor- 
tunately, had a significantly higher recurrence rate. An 
article being prepared for publication from this in- 
stitution has demonstrated a recurrence rate in this 
group of patients of 21%, all occurring within | year of 
the original diagnosis of remission with the exception 
or two patients.* Subsequent retreatment has returned 
over 60% of patients with such recurrences to remis- 
sion status but there have been some patients who did 
not survive the recurrence. In an attempt to reduce the 
recurrence rate in all of the groups of patients noted, 
particularly the “poor” prognosis patient, we now con- 
cur with Bagshawe’’ in his feeling that considerable 
therapy should be continued after achievement of the 
remission status. Thus, at this center such patients now 
receive two to five courses of systemic chemotherapy 
after remission status has been achieved, regardless of 
the therapeutic modalities used to achieve that mitial 
remission. While these data are still limited, it is possi- 
ble that this will be associated with a significant reduc- 
tion in recurrence. It is mandatory that all patients 
who have entered remission of trophoblastic disease 
be appropriately followed up for the possibility of re- 
currence. 

The present report documents again the extreme re- 
sponsiveness of patients with trophoblastic malignancy 
to appropriately administered therapies. The utiliza- 
tion of the center concept, the vigorous administration 
of systemic chemotherapy (either single-agent or mul- 
tiagent), the appropriate integration of surgical and ir- 
radiation approaches, excellence in supporting facili- 
ties, and the continuation of chemotherapy after the 
original diagnosis of remission has been established all 
are allowing an increased responsiveness in this group 
of patients. With continued efforts we anticipate that 
near complete control of this disease can be achieved 
with techniques that are currently available. 


Dr. Lee Tyrey, Director of The Gynecologic Endo- 
crinology Laboratory, provided hCG assay support. 
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Discussion 


DR. JAMES H. NELSON, JR., Boston, Massachusetts. 
The paper makes a ve-y strong case for operation asan 
important adjunct to chemotherapy in the treatment of 
gestational trophoblastic neoplasms.’ ? The authors are 
to be congratulated for the excellent results. I am curi- 
ous to know what led Dr. Hammond's group to include 
operation as a planned part of the initial treatmen: 
regimen. As Dr. Hammond stated, "The patient un- 
derwent total abdominal hysterectomy midway in the 
first course of treatrrent if she no longer desired to 
maintain childbearing capabilities.” Furthermore, I 
would like to know how operative specimens were ex- 
‘amined by the pathologist. Certainly one cannot argue 
with the results achieved, but I believe several questions 
should be raised: (1) How often were malignant lesions 
found in the uteri removed, especially in the nonmeta- 
static group? (2) Can angiography serve as a method 
for P ning which patients have involvement of 
the uterine wall? (3) Can the patient's age and parity be 
used to establish risk status? 

Dr. Daphne Chun? in Hong Kong reported some 
years ago that patients over the age of 40, or with two 
or more previous pregnancies, had an eightfold ir:- 
crease in the incidence of malignant trophoblastic dis- 
ease following hydztidiform mole as compared to 
younger women or women with lower parity after 
hydatidiform mole. I have found these factors to be 
very helpful in identifying the high-risk patients. Has 
Dr. Hammond looked at the case material in this way? 

This line of reasoning seems valid in the nonmetas- 
tatic and "good" proznosis metastatic groups. Can one 
determine by angiography at the outset if the patient 
has invasive discase present in the uterus? Dr. Ham- 
mond and associates* ? clearly said that it could be 
done. A number of reports by others‘ also indicated the 


accuracy of this method, yet it appears that the authors , 


use pelvic angiography to locate a uterine lesion when 
the patients are not responding to chemotherapy. A 
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tic neoplasms, Obstet. Gynecol. 51:93, 1978. 

14. Maroulis, G. B., Hammond, C. B., Johnsrude, I. S., 
Weed, J. C., Jr., and Parker, R. T.: Arteriography and 
infusional chemotherapy in localized trophoblastic dis- 
ease, Obstet. Gynecol. 45:397, 1975. 
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chemotherapy in disseminated testicular cancer, Ann. In- 
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rational approach would seem to be the use of pelvic 
angiography in those patients who desire further 


. childbearing so that therapy can be intensified in those 


with invasive lesions in the uterus. Angiography would 
be of help in those with “good” prognosis metastatic 


_ disease and in those over 40 years of age or with high 


parity.5 Returning to the paper for a look at the reasons 
for raising these questions, I call attention to the non- 
metastatic and “good” prognosis metastatic groups 
where 17 of 139 patients in the former and 15 of 55 in 
the latter underwent hysterectomy at the beginning of 
treatment. There is no evidence, or at least none was 
presented, to suggest that these patients would have 
fared less well with aggressive chemotherapy and no 
operation. 

By the same token 13 patients in the nonmetastatic 
group and five patients in the "good" prognosis group 
went into remission only after hysterectomy. I am sim- 
ply suggesting that these latter 18 patients could be 
identified as having invasive lesions in the uterus in the 
first place and dealt with differently. 

One might ask this question in the reverse, namely, 
what proportion of patients in the nonmetastatic and 
"good" prognosis metastatic groups do have lesions in 
the uterine wall at the outset of therapy? Presumably a 
fairly high proportion do, but we-do not actually know. 
I suggest that the time has come to obtain the answers 
to these questions so as to permit therapy decisions to 
be made on a rational basis. 

A similar question can be posed: Are oral contracep- 
tives necessary in every patent as a routine measure? Is 
there no hazard at all in giving these medications to 
older patients or to patients with factors predisposing 
them to vascular or cardiac complications? No doubt 
suppress:on of pituitary gonadotropins is important in 
the patient with low titers in order to distinguish be- 
tween luteinizing hormone and B-HCG, but again it 
seems to me that the time has come to examine the 
dogma in the early or nonmetastatic cases. I recall that 
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Prof. Ishizuka,’ at the Choriocarcinoma Conference in 
the Phillipines in 1965, reported on 176 patients with 
hydatidiform mole whom he followed up personally 
and demonstrated that no malignant lesions occurred 
in those women in whom ovulatory cycles resumed as 
demonstrated by endometrial biopsies. Incidentally, 
Ishizuka first suggested using the anti-folic acid drugs 
to treat malignant trophoblastic disease. : 
Finally, in the same constructive tone, I urge Dis 

Hammond to prepare an old-fashioned paper analyz- 
ing the large number of cases for such important facts 
as age, ethnic background, obstetric histories, pathol- 
ogy reports on the surgical material, and those many 
other items which once were standard tables in a paper 
such as this. 
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DR. DAVID G. DECKER, Rochester, Minnesota. 


Hammond and his co-workers at the Southeastern Re- 


gional Center for Trophoblastic Disease at Duke Uni- 
versity have presented us with another milestone re- 
port detailing the current state of therapy for gesta- 
tional trophoblastic disease. Their clear and concise 
classification of the disease present and the subsequent 
tailoring of therapy to the individual situation explains 
the remarkable results that they report. 

_ This once dread disease has now become one of the 
most curable tumors in the gynecologic spectrum, but 
to me the presentation also forcefully demonstrates the 
great advantage of concentration of these patients in a 
few centers across the nation. Thus, not only are accu- 
rate classification and therapy achieved, but also new 
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and innovative additions can be quickly evaluated and 
applied or discarded as indicated. 

It is good too to be reminded of the meticulous 
follow-up that is essential for the proper care of these 
patients, and this leads directly into the "meat" of this 
presentation. In the nonmetastatic trophoblastic dis- 
ease patients (139 in all), 122 had chemotherapy alone 
and 16 or 13% failed to go into remission. With sec- 
ondary pelvic infusion four of seven patients experi- 
enced failure of remission but with hysterectomy all 
were apparently cured of their disease. The risk of 
"conservative" chemotherapy without operation is 
amply demonstrated. 

Equally clear-cut is the demonstration in metastatic 
("good" prognosis) trophoblastic disease—a total of 55 
patients in this series. Here 35 of the 55 patients re- 
sponded to chemotherapy alone but the remaining 
36% all had hysterectomy at some point in their treat- 
ment program. 

When we reach the metastatic ("poor" prognosis) 
trophoblastic disease patients operation was utilized in 
40 of the 63 patients in some form or other, albeit not 
with the outstanding results shown in the two prior 
categories. 

It is obviously important to attempt to salvage repro- 
ductive capabilities in some of these patients who are 
young and childless, but we must not let emotion guide 
our decision. Rather, we must apply the rigid criteria of 
risk so ably outlined in this presentation, and based on 
this experience we can then proceed logically. 

In a sense this is a continuation of the reporting of 
the role of operation in the treatment of patients with 
trophoblastic disease from those few successful reports 
in the prechemotherapy years, to the report of Lewis 


from the National Cancer Institute in 1966, to the 


present report. With progress in the use of combina- 
tion chemotherapy, the potential role of operation has 
been sharpened and refined. 

Again, I stress that not only is the current report of 
value for its definition of risk, outline of chemotherapy, 
and definition of the role of surgery in this condition 
but also it emphasizes the importance of concentrating 
patient therapy in a center staffed by interested physi- 
cians who can gain expertise and add to the salvage rate 
of these patients as a result of the volume of patients 
seen and treated. 

I have only one query— would Dr. Hammond com- 
ment on the role of operation in those rare situations 
where the patient is found to have an early nongesta- 
tional choriocarcinoma. 

DR. HAMMOND (Closing). Dr. Nelson posed a number 
of interesting questions. The history of the develop- 
ment of surgical intercession during chemotherapy in 
the treatment of trophoblastic disease was, as men- 
tioned by Dr. Decker, first stimulated by the use of 
operation in treatment of disease prior to the advent of 
chemotherapy. 
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Dr. Brewer and others have reported in nonmeta- 
static disease that hysterectomy could yield cure of dis- 
ease in 30% to 40% of patients. Much less success oc- 
curred when metastases were present. 

The second was that toxicity, as traditionally gen- 
erated with systemic single-agent MTX or Act. D, is 
significant. Major toxicity and even life-threatening 
toxicity seen on more than a few occasions led us to 
wonder if there are patients in whom that exposure to 
drug might be reduced by debulking of disease early in 
the course of the treatment. 

Third, the work by John Lewis and co-workers 
stimulated our awareness that the delivery of chemo- 
therapy, even in the presence of leukopenia or drug- 
induced. toxicity, was not associated with a significant 
increase in sur gical complications. . 

These three items together led us to take the step of 
an initial plan for women who did not desire further 
reproduction to carry out initial hysterectomy at the 
start of more traditional chemotherapy. 

In regard to the second question raised, the opera- 
tive specimens were examined grossly and microscop- 
ically by the pathologist. . They were positive for 
myometrial disease in the patient without metastases in 
excess of 90% of the time and in excess of 70% of the 
time in patients who had metastatic dissemination, so at 
least 20% to 30% of patients had disseminated disease 
and hysterectomy seemingly was not of benefit in their 
care. 

We have used arteriography rather extensively. We 
have not done it as a routine procedure in the patient 
without metastases as it carries with it intrinsic morbid- 
ity and death. We have used it if there was no evidence 
of disease in the u:erüs as determined by other means 
or if there was no evidence of residual or new meta- 
static disease. 

As in some of the other studies, we have shown a 
higher rate of malignancy in the patient who has a 
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primary mole after 40 years of age. We have not noted 
the relationship to parity. In a study by Dr. Stephen 
Curry; now at Hershey and formerly at our institution 
a few years back, several other "poor" prognosis 
criteria for the likely development of malignancy after 
primary molar pregnancy were listed. 

The question about oral contraceptives has been 
raised again, not only regarding some alteration of the 
immune system but also“ds a hazard in the older pa- 
tient, and I might add we have never administered 
these compounds in the patient at risk for thromboem- 
bolic disease because of other, pre-existing problems. 
More recently other similar questions have been raised 
by Dr. Bagshawe’s group in England. They are con- 
cerned that there is a higher rate of secondary malig- 
nancy in the patient treated with oral contraceptives 
before the first negative hCG titer is achieved. There 
was no impact in their studies once that negative level 
had been achieved. We and severa: other groups are 
looking at this at the present time. Ir the interim we are 
continuing the routine use of oral contraceptives, but 
this is certainly, subject to question. 

Dr. Decker raised the question of the role of opera- 
tion in the patient with nongestational trophoblastic 
disease, surely a different group of tumors in their re- 
sponsiveness than those cf trophoblastic origin. A 
study recently reported from our institution that exam- 
ined a wide spectrum of nongestational trophoblastic 


disease (including mixed. tumors cf a variety of other 


cell lines), however, has shown a significant response to 
a combined therapeutic approach that includes total 
abdominal hysterectomy and bilateral salpingo- 
oophorectomy as the first procedure, followed by mul- 
tlagent chemotherapy, and whole-pelvis irradiation. 
Therefore, my primar y suggestion for the role of- -Op- 
eration in these patients is early debulking or excision 
of as much pelvic disease as possible. 
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Each peach tablet contains 1.0 mg norethindrone and 0.035 mg ethinyl estradiol. eel 
Each green tablet in the 28-day regimen contains inert ingredients. 


a trusted 
progestin: 

An established level of 
norethindrone, with 23,000,000 
woman-years of clinical 
experience. 





a trusted 
estrogen level: 


o mcg ethinyl estradiol 
provides a low estrogen level 
in a combination chosen by 
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Serious as well as minor side effects have been reported with the use of oral 
contraceptives. These include thromboembolic disease . The physician should 
remain alert to the earliest manifestations of any symptoms of serious disease 
ond discontinue oral contraceptive therapy when appropriate., The physician 
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taken as directed. 
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and breakthrough bleedingt+ 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethiny! estradiol! or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table ! gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47, 1. 
Calendar method, 14-47; 2. ature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method. 1-25. No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma o! the breast. 5. Known or suspected 
CR nata neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 

, No. 5). 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking [15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral contraceptives should be strongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk of several serious cenditions including thromboembolism. 
Stroke, myocardial infarction, hepatic adenoma. gallbladder disease. hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke is on the order of 10 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes. 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association, These studies, conducted in the United Kingdom, found. as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia). the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not Oral contraceptives, however. 
were found to be a clear additional risk factor The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk. it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardral infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-told increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-foid increased risk compared to nonusers who Go not smoke. Furthermore, the amount of 
smoking is also an important factor. In determining the importance of these relative risks. however. the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more ot 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estregen Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users ana nonusers of oral contraceptives, increases with age. Oral contraceptives are. 
however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100.000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000. ages 35-44-33, 100.000. ages 45-49— 140. 100.000). the risk being 
concentrated in older women, in those with a long duration of use. and in cigarette smokers. It was not possible, however. 
to examine the interrelationships of age. smoking, and duration of use. nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years. all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for five or more years are available. it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have Deen analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk Of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This iatter riSk varies with the effectiveness of the 
-contraceptive method. The findings of this analysis are shown in Figure 1 below The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with tne exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only: smokers for each age group are tor smokers as 
à Class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double. for "hght^ smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use n nonsmokers 
. over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial infarction, is further increased 
by hypertension. hypercholesterolemia, obesity. diabetes. or history of preeciamptic toxemia and especially by cigarette 
smoking The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
Over. especially those with other risk factors. Based on the data currently available. the following char? gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


e Below 30 30-39 40+ 
Heavy smokers .............. "Y C B A A—Use associated with very high risk 
dU d LII AR ISTE ome gees D C B X B-Use associated with high risk 
Nonsmokers (no predisposing conditions) Pa D CD C  C-Useassociated with moderate risk 
Nonsmokers (other predispos:ng conditions). . C CB BA 0O-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 

orders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion. retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has beer reported in ora! 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery o! a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or com- 
plete loss of vision. onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast. cervix, vagina, and liver 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant. in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g.. irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence nas been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence ‘rom human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of al! women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing. appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if thev elect to use oral contraceptives instead of other methods of contraception. Trademark 


women. by regimen of control and age of woman, NM MTS RS elie mex somni 
15-19 ~ 20-24 25-29. | 30-34 35-39 40-44 
No method 55 52 71 14.0 193 219 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 58.9 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 4.0 
Traditional contraception and abortion 0.3 04 04 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considerec in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatoceliular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING. AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vagina! or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 

Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart detects and limb defects, has been reported with tne use of sex hormones, including 
oral contraceptives, in pregnancy One case control study nas estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal tests for pregnancy or 
attempted treatment tor threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion, There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are imcreasec among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously Whether there iS 
am overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown 

It is recommended that for any patient who nas missed two consecutive periods. pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has nct adhered to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
tor a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6 GALLBLADDER DISEASE. 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 
in one study. an increased risk appeared atier two years of use and doubled after four or five years of use. In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason. preciabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving ora! contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use. the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, however. 
with longer exposure. and in the fifth year of use is two and a hall to three times the reported prevalence in the first year 

Age ıs also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent. or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10 

BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular bleeding from the vagina. nonfunctional 
causes should be borne in mind. in undiagnosed persistent or recurrent abnormal bleeding from the vagina. adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content. while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation. possibly prolonged. may also occur in women without previous irregularities 

11 ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore. a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined If feasible. the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: ! A complete medical and family history should be taken prior to the initiation of oral contraceptives The 
pretreatment and periodic physical examinations should include special reference to blood pressure. breasts. abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule. oral contraceptives 
should not De prescribed for longer than one year without another physical examination being performed 2 Under the 
influence of estrogen-progestogen preparations preexisting uterine leromyomata may increase in size. 3. Patients with a 
history of psychic depression should be caretully observed and the drug discontinued if depression recurs to a serious 
degree Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring. in 
patients with conditions which might be aggravated by flu:d retention, such as convulsive disorders. migraine syndrome, 
asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by ora! contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation. it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10 Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives. a Increased sultobromophtha- 
lem retention. b. Increased prothrombin and factors VII, VIII, IX, and X, decreased antithrombin 3: increased norepi- 
nephrine-induced platelet aggregabi'ity. c. Increased thyroid-bincing globulin (TBG) leading to increased circulating total 
thyroid hormone. as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 

pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR- 

CINOGENESIS, PREGNANCY. NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 

Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis 

Neuro-ocular lesions. e.g.. retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives anc are believed to be drug-related: Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule. are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment Edema. Chloasma or melasma which may persist. Breast 
changes tenderness, enlargement. and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 

Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in cornea! curvature ‘steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of eral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like Syndrome Cataracts Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache 

Nervousness. Dizziness. Hirsutism Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption 
Vaginitis. Porphyria Impaired renal function. ACUTE OVERDOSE: Serious ill effects have not been reported following acute 
ingestion of large doses of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding 
may occur in females cias 
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IRON-DEFICIENCY ANEMIA 
MAY MAKE THEM FEEL THAT WAY. 


For patients with iron-deficiency anemia, Each Tabron Filmseal" tablet represents: 
Tabron provides 100 mg of elemental iron* in a Ferrous fumarate (represents 100 mg of 
DANENA von) DES VIS eva. etus 504.2 mg 


single tablet daily — enough to produce 


a clinically significant hemoglobin response Vitamin C (ascorbicacid)................ 500 mg 
: ; Vitamin B, (thiamine mononitrate)........... 6 mg 

General fatigue and lassitude are i Vitamin B;(riboflavin) .............. eee 6 mg 
common presenting symptoms of the anemic Vitamin B, (pyridoxine hydrochloride) ........ 5 mg 
patient. So when the patient complains Vitamin B, (cyanocobalamin), crystalline. ... 25 mcg 
about how difficult it has become to carry out ra RCE a See CUI Ce. Beta ip vía ER 2:2 9/2 2-1. | mg 
normal sustained physical effort, it's logical Nicotinamide (niacinamide)............... 30 mg 
to consider iron-deficiency anemia. And, what Calcium pantothenate. ....... eese 10 mg 
Tabron can do once the diagnosis is confirmed. Vitamin E (dl-alpha tocopheryl acetate), (50 mg) 50 IUT 
Dioctyl sodium sulfosuccinate............. 50 mg 

"supplied as 504.2 mg of ferrous fumarate *CAUTION —Folic acid may obscure pernicious anemia; the peripheral 


blood picture may revert to normal while neurological manifestations 
remain progressive. 

TlU- International Units. 
CAUTION — Federal law prohibits dispensing without prescription. 


TADRON 


CORRECTS IRON-DEFICIENCY ANEMIA 


PARKE-DAVIS 


Div of Warner-Lambert Co 
Morris Plains. NJ 07950 USA © 1980 Warner-Lambert Company PD-JA-0284-1-P( 5-80) 





If she 
could cope, 











she wouldnt 





The severity of vaso- 


Vasomotor motor symptoms 
Sy mptoms is notoriously variable. 


So is the individual patient's reaction to them. 
What is viewed as a passing annoyance by one 
may be incapacitating to another. 

When should estrogen replacement therapy 

be initiated? 

First, moderate to severe flushes and sweats are 
a good indicator. But in addition, consider the 


problem that brought her to you in the first place: 


her ability to cope with these vasomotor 
symptoms — or, more accurately, the lack of her 


have called. 


ability to cope. Finally, determine the absence 
of contraindications to estrogen therapy. 

For these women the high rate of effectiveness 
of PREMARIN (Conjugated Estrogens Tablets, 
U. S.P.) against vasomotor symptomatology 
remains unchallenged. 


In most cases the patient who should be helped 
can be helped—with careful attention to dosage, 
regimen, and follow-up —until the period of 
physiologic adjustment to low endogenous 
estrogen levels is complete. 


PREMARIN. 

The proven therapy many women need. 
Vasomotor symptoms 
beyond counseling... 
well within the reach of 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 


0.3 mg/0.625 mg/1.25 mg/2.5 mg 


Please see next page for brief summary of prescribing information 


(FOR FULL PRESCRIBING INFORMATION : 


AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) - 
PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicatec, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vagina! bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare.55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is nct known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'5 One case control study'® estimated a 47-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or nabitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism 

5 Female castration: 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma—palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, contralled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
Ard AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNING). 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good genera! health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
" ciated with previous estrogen use (except when used in treatment of breast or prostatic 
- malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'? although a recent study 
has raised this possibility.'5 There ts a need for caution in prescribing estrogens for women 
. With a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
- surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.??-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users? '.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.?3.?^ If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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to treat cancer of the prostate and breast, have been shown'5 to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
A used, any of the thromboembolic anc thrombotic adverse effects should be considered a 
Clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.*® Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist snould be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthale:n retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine. dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance: aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that wil! control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration, If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women -— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. B65— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No 867— Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Aiso in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000 
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Serum androgens and estrogens in postmenopausal 
women with and without endometrial cancer 


HOWARD L. JUDD, M.D. 
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Los Angeles and Duarte, California 


Thirty-five consecutive patients with adenocarcinoma of the endometrium and an equal number of 
control subjects matched to the cancer patients for age-and percentage of idéal weight were studied 
: prospectively. In the cancer patients, the mean + SE serum androstenedione, testosterone, estrone 


(E,) and éstradiol (E2) levels were 503 + 34 pg/mi, 224 + 


22 pg/ml, 38.7 + 3.6 pg/ml, and 


14.5 + 0.9 pg/ ml, respectively. Similar concentrations were found in. the contro! subjects. Body - 
weight and percentage of ideal weight showed highly significant correlations (P < 0.001) with E, and 
E, but not with the androgen. concentrations in either group. The heavier patients had higher E, and 
E; levels. Age and years since menopause did not correlate with any of the hormonal levels. The 
cancer. patients with overt diabetes tended to be more obese.and have higher estrogen levels than 
did the nondiabetic subjects. Those with a history of prior estrogen usage were more slender and 
had lower endogenous estrogens than the nonusers. Twenty-three of the cancer patients (66%) had 
a presumed risk factor(s) for the development of this tumor, that is; excess body weight, high 
endogenous estrogen levels, or & history of prior estrogen usage. These data support the concept 
that conditions which lead to continued, ‘unopposed estrogen stimulation may be associated with 
malignant transformation of the endometrium. (AM. J. OBsTET. GYNECOL. 136:859, 1980.) 


IN POSTMENOPAUSAL WOMEN the exact role of en- 
dogenous estrogen production in the genesis of adeno- 
carcinóma of the endometrium has not been clearly 
defined. Several studies have observed higher levels of 
circulating estrone (F4) and estradiol (E;) or enhanced 
conversion ratios. of androstenedione (A) to E, (CRE) 
in women with this tumor as compared to unafflicted 
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controls.!7* These findings suggest that an underlying 
defect in estrogen metabolism: may exist in patients 
with, this tumor, Other investigators, however, have not 
confirmed these observations.* * Many of the previous 
reports can be criticized because inadequate numbers 
of cancer patients were studied, or the control subjects - 
were not matched to the cancer patients for age and 
body weight. This latter deficiency is of particular con- 
cern because of the known effects of obesity on endog- 
enous estrogen metabolism." In addition, serious ques- 
tions have been raised recently about the adequacy of 
the techniques for measuring the CR^^..^ * This mea- 
surement is of central importance in the evaluation of 
androgen and estrogen metabolism in postmenopausal 
women. | 
The present study was undertaker | to examine en- 
dogenous estrogen and androgen metabolism in post- 
menopausal women with endometrial cancer and ap- 
propriately matched control subjects. Serum hormone 
levels were quantitated to avoid the possible problems 
of measuring CR4® by presently available techniques. 
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Table I. Clinical characteristics of endometrial cancer patients and their matched controls 


Endometrial cancer patients: 








Percent- 











7 age of Estimated 
Patient| Age Weight ideal | Diabetes| usage 
pairs | (years) | mencpause | (pounds) | weight | mellitus | (month) 
H 62 23 93 73 232 
2 54 5 105 81 60 
3 65 20 115 83 X - 
4 59 3 109 84 36 
5 58 8 108 91 ~ 
6 59 14 125 93 36 
4. 55 6 130 94 72 
8 72 20 130 94 - 
9 61 16 148 94 220 
10 64 14 112 95 132 
11 55 l 124 95 108 
12 60 10 120 98 120 
13 67 17 132 98 12 
14 66 15 125 99 - 
15 55 4 130 100 = 
16 54 19 131 101 120 
17 58 9 140 104 - 
18 54 2 135 104 24 
I9 63 15 144 107 220 
20 60 15 144 114. - 
2] 56 7 160 115 = 
22, 52 l 170 122 - 
29. 152 3 150 123 - 
24 64 7 181 126 — 
25 53 5 171 127 X 156 
26 52 26 168 129 X — 
27 . 80 34 169 130 -— 
28 63 14 170 131 11 
20 69 19 184 146 - 
30 59 10 220 154 ~ 
31 76 13 190 156 - 
32 54 9 222 160 X 96 
33 57 5 194 163 - 
34 64 15 239 177 - 
35 56 8 294 231 - 
Mean 602 12.0 154 117 107 
SE 1.2 1.3 7.2 5:5 18 













Control patients 







Percent- 










age of Estimated 
ideal | Diabetes | usage 
weight | mellitus | (month) 

76 144 
85 — 
85 — 
83 - 
87 - 
91 - 

93 48 
94 - 

93 120 
94 - 

96 15 

99 7 
10] - 
102 l = 

103 156 
106 ~ 

105 48 

104 10 
103 = 
58 2 158 117 — 
56 7 147 113 - 
52 l 168 120 -— 

55 9 175 119 , 60 
60 11 165 131 - 
51 2 170 135 - 

52 2 170 131 24 
80 38 190 122 Š 
61 6 165 127 - 
70 17 191 147 i -— 

56 6 178 141 72 
73 23 190 146 X - 
55 z 210 167 - 
57 5 198 161 - 

62 13 218 176 zh 
56 4 308 215 E 

60.1 10.6 155 116 64 

l.l 1.4 6.8 5.1 16 





Materials and methods 


Thirty-five consecutive postmenopausal women with 
histologically proven adenocarcinoma of the endome- 
trium and an equal number of control subjects were 
studied prospectively. Fifteen of the cancer patients 
were studied in Sar. Diego, and their data have been 
presented previously. All cancer patients had experi- 
enced vaginal bleeding and had fractional curettages 
which established the diagnosis. The tumors were 
staged and graded according to the International Fed- 
eration of Gynecology and Obstetrics (FIGO) criteria. 
The cancer patients had at least 6 months of amenor- 
rhea prior to the bleeding, which was associated with 
present illness. All except two of the control subjects 
had at least 6 months of amenorrhea prior to study. 
Control subjects Nos. 26 and 29 were 26 and 19 years, 


respectively since their menopause but had developed 
vaginal bleeding shortly before the study. Uterine 
curettage showed adenomatous hyperplasia of the en- 
dometrium in each of these subjects. All patients in 
both groups had elevated gonadotropins, and all had 
been off exogenous estrogens for at least 2 weeks prior 
to the study. Each control patient was matched to one 
of the. cancer patients for age, years since menopause 
(YSM), body weight, and percentage of ideal weight 
(Table I). Particular emphasis was placed on matching 
each control to a specific cancer patient for age and 
percentage of ideal weight. This latter parameter was 
calculated by dividing the subject's actual weight by her 
ideal weight, and muitiplying by 100. Ideal weights 
were obtained from tables supplied by the Metropoli- 
tan Life Insurance Co. 
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Fig. 1. Serum androgen and estrogen levels in postmeno- 
pausal women with and without endometrial cancer. 


At 8 AM on two consecutive mornings, blood samples 
were drawn from each subject at 15-minute intervals 
for 1 hour through an indwelling venous catheter. 
Serum A, E,, Eo, and testosterone (T), were measured 
on all samples, and the mean concentration of the eight 
measurements was utilized to represent the hormone 
level in that patient. 

Serum A, T, E, and E; levels were quantitated 


by previously published radioimmunoassay proce-^ 


dures.® !? For the levels-of these hormones found in 
postmenopausal women, the within-assay coefficients 
of variation were 12% (A), 8% (T), 9% (E), and 9% 
(E;). The between-assay variations were 19% (A), 10% 
(T), 13% (E,), and 12% (E;). 

. Comparisons of hormone levels found in the cancer 
and control subjects were performed by the paired 
Student’s t test. Hormonal comparisons in patients who 
were or were not diabetic, hypertensive, or prior estro- 
gen users were performed By the tw 2: Student's 
t test. 


Results 


Table I shows the mean + SE and individual values 
of the clinical characteristics of each cancer patient and 
her matched control. The presence of clinical diabetes, 


. blood pressure above 140/90 mm Hg, and prior estro- ` 


gen usage is also recorded. The mean values for the 
subjects' ages, YSM, body weights and percentage of 
ideal weights were in very close agreement for the two 
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Fig. 2. Correlation of estrone and estradiol levels with per- 
centage of ideal weight in patients with endometrial cancer. 


groups. The RT of these characteristics in each 


. cancer patient and her matched control, particularly 


for age and percentage of uen weight, should also be 
noted. 

Mean + SE levels of the androgens and estrogens in 
the cancer and control subjects are shown in Fig. 1. In 
the tumor patients, the mean concentrations were 
503 + 34 pg/ml, 224 + 22 pg/ml, 38.7 + 3.6 pg/ml, 
and 14.5 + 0.9 pg/ml for A, T, E;, and E;, respectively. 
In the control subjects, the mean levels were similar at 
485 + 41 pg/ml, 208 + pg/ml, 34.7 + 2.7 pg/ml, and 
13.3 € 1 pg/ml for the same respective hormones. 
Analysis of possible relationships among the four ste- 
roids revealed positive correlations between E; and E, 
levels for both the cancer (r — 0.608, P « 0.001) and 
the control (r = 0.602, P « 0.001) subjects. 

The linear correlations of E, and E; levels with per- 
centage of ideal weight in the cancer patients are shown 
in Fig. 2. Highly significant positive correlations (P « 
0.001) were found with the heavier woman having 
higher, and the slender subjects lower, estrogen con- 
centrations. Similar correlations were observed with 
body weight and circulating estrogens. 

The linear correlations between E, and E, levels and 
percentage of ideal weight in the control subjects are. 
shown in Fig. 3. Again, highly significant correlations 
(P « 0.001). were observed. In the cancer and control 


groups, the slopes of.the regressions for both E, and E; 
Jevels and percentage of ideal weight were in very close 
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Fig. 3. Correlation of estrogens with percentage of ideal 
weight in postmenopausal women without endometrial cancer. 


agreement. Similar correlations were also found for 
both estrogens with body weight. 

Linear correlations between circulating estrogen 
levels and the patients’ ages or YSM were also calcu- 
lated, and no significant associations were found. Since 
body weight showed strong correlations with circulat- 
ing estrogen levels and the patients were of widely vary- 
ing weights, the data were reanalyzed to exclude the 
slender and. heavy subjects leaving 19 cancer patients 
and an equal number of control patients between 130 
and 185 Ibs. These women ranged from 52 to 80 and 
51 to 69 years of age for the cancer and control sub- 
jects, respectively. Again, E; and E; levels did not corre- 
late significantly with either age of YSM in the cancer 
or control subjects either when calculzted as individual 
groups or when calculated together. - 

No significant correlations were found between any 
of the patients’ clinical characteristics and circulating A 
or T levels. 

If it is assumed that the major source of circulating 
E; in postmenopausal women is the peripheral aroma- 
tization of A, then the ratio of circulating E, to À should 
reflect this conversion since the metabolic clearance 
rates of these two hormones are similar." ?* The 
mean + SE ratios of circulating E; to A were 0.09 + 
0.009 for the cancer patients and 0.0& + 0.008 for the 
control subjects. Highly significant positive correlations 
(P < 0.001) were found between E,/A, the percentage 
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of ideal weight, and body weight in both the cancer and 
control subjects (Figs. 4 and 5). 

Six cancer patients and one control subject had overt 
diabetes mellitus requiring therapy with diet, oral 
hypoglycemic agents, or insulin. Table II compares the 
physical characteristics and circulating hormone levels 


in the cancer patients who did or did not have diabetes. 


The mean weight, percentage of ideal weight, E, level, 
and E,/A were significantly higher in the six diabetic 
patients than in the nondiabetic patients. Review of 
Table I reveals obvious clustering of the diabetics with 
the heavier cancer patients. To determine if these dif- 
ferences in estrogen levels were related to body size or 
were influenced by some other factor, a similar com- 
parison was made in the 18 heaviest cancer ‘patients. 
There were no significant differences of estrogen levels 
or E,/A in the obese cancer patients with respect to 
diabetes. 

Seven of the cancer subjects and eight of the control 
subjects had hypertension. There were no differences 
between the clinical characteristics and the hormone 
levels with respect to hypertension in either group. 

Sixteen of the cancer subjects and 11 of the control 
subjects had received estrogen replacement prior to 
this study. Comparison was made between the cancer 
patients who were or were not estrogen users (Table 
III). The mean weight, percentage of ideal weight, E, 
level, and E,/A were significantly higher in the non- 
users (P < 0.05). These differences in estrogen levels 
appeared to relate to body size, since the estrogen levels 
and E,/A were sirnilar in the 18 most slender cancer 
patients whether or not they had taken the medication. 
The hormone levels in the 19 cancer patients who had 
not received exogenous estrogens were also compared 
to the values found in their matched controls, and no 
statistically significant differences were observed. 

Table IV shows the number of tumors in each his- 
tologic grade and clinical stage. There were no differ- 
ences between the patient's clinical characteristics or 
circulating hormone levels based on either grade or 


stage of the tumozs, but comparisons between tumor 


stages were limited because of the small number of 
patients with advanced disease. 


Comment 


The present results strongly suggest that the metab- 
olism of androgens and estrogens, as reflected by circu- 
lating hormone levels, is similar in postmenopausal 
women with endometrial cancer and unafflicted women 
matched to the cancer patients for weight and age. This 
was shown by (1) the similar mean levels of A, T, E,, 
and E; found in the 2 groups; (2) the same association 
of indices of obesity but not age or YSM with E; and E; 
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Fig. 4. Correlation of circulating estrogen to androstenedione 
level (E,/A) (E,/A) with body weight and percentage of ideal 
weight in cancer patients. 


levels; (3) the similar lack of association of T and A 
levels with any of the patients’ clinical characteristics; 
and (4) the close agreement of the R values for the 
correlation of indices of obesity with both circulating 
estrogen levels and E,/A. 

Judd and associates? found similar androgen and es- 
trogen levels in 16 postmenopausal patients with en- 


dometrial cancer and 10 age- and weight-matched con- 


trols. However, interpretation of these data was limited 
because of the small number of patients studied and 
the fact that the heaviest cancer patient strongly 
influenced the correlation between estrogen levels and 
body weight. Benjamin and coworkers' found higher 
E, and E; levels in 20 cancer than 30 control subjects, 
but the cancer patients were on the average 15 pounds 
heavier than the control subjects were. Hausknecht and 
associates? found higher CR^? in 21 cancer patients 
than in control subjects, but they did not report the 
weights of their patients. Rizkallah and coworkers? 
measured CR^* in nine cancer patients, but they did 
not compare their results with control subjects. Cala- 
nog* * observed similar metabolic clearance rates and 
production rates of A and T but higher CR^*: in 14 
cancer patients than in 5 controls matched for age but 
not weight. The most extensive and best conceived 
study was reported recently by MacDonald and asso- 
ciates,? who found similar CR^A*: in 25 cancer and a 
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Fig. 5. Correlation of E,/A (E,/A) with indices of obesity in 
control subjects. 


similar number of control subjects matched for age and 
weight. Thus, the present study supports earlier re- 
ports which used controls matched for age and weight 
to the cancer patients. 

The present study also revealed highly significant 
correlations between body size and circulating E, and 
E; levels. Similar correlations of body weight with circu- 
lating estrogens or CR4*: have been observed previ- 
ously in both cancer and control postmenopausal sub- 
jects by us and others.” ? 579: 1? This was thought to 
reflect enhanced peripheral aromatization of andro- 
gens in overweight women, since A and T levels were 
similar in light and heavy subjects. After menopause, 
the major, and perhaps exclusive, source of circulating 
E, is the peripheral aromatization of A. Neither the 
postmenopausal ovary'*~'§ nor the adrenal gland'^ !7 18 
appear to secrete significant amounts ‘of either estro- 
gen. The enhanced CR ' found in heavy patients is 
thought to result in part from the aromatization of A in 
fat and muscle. Both have been shown to convert an- 
drogens to estrogens in vivo? and in vitro (fat cells 
only),?7? and either or both of these tissues are greater 
in heavy subjects. The major source of circulating E; 
has not been elucidated. The strongly positive correla- 
tion of E; and E, levels found in the present subjects 
confirms a similar observation by Vermeulen and asso- 
ciates? and suggests that circulating E; mainly results 
from peripheral E, conversion. It is doubtful that the 
low rate of peripheral aromatization of T to E; plays a 
significant role.” 
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Table II. Comparison of mean + SE characteristics and hormone levels in cancer patients with and without 


overt diabetes mellitus 





Age (years) 56.2 + 1.9 
Years since menopause 12:2 = 3.6 
Weight (pounds) 194 + 24.7 
Percentage of ideal weight 140 + 20 
Androstenedione (pg/ml) 464 + 90 
Testosterone (pg/ml) 240 + 58 
Estrone (pg/ml) 57 + 13 
Estradiol (pg/ml) 18 + | 


E,/A 0.14] + 0.026 


| Diabetics (N = 6) 


Nondiabetics (N = 29) 


60.7 + 1.8 NS 
12.0 + 1.4 NS 
145 + 6.3 «0.01 
109 + 4 «0.005 
511 + 37 NS 
220 + 25 NS 
36 + 3 <0.02 
14+] 0.07 
0.079 + 0.008 <0.007 





Table III. Comparison of clinical characteristics and serum hormone levels in endometrial cancer patients 


who were or were not prior estrogen users 


Age (years) 58.6 + 1.1 
Years since menopause 10.3 + 1.6 
Weight (pounds) 135.7 + 7.8 
Percentage of ideal weight 102 +5 
Androstenedione (pg/ml) 497 + 51 
Testosterone (pg/ml) 223 4] 
Estrone (pg/ml) 33.5 + 6.2 
Estradiol (pg/ml) ead 
E,/A 0.071 + 0.010 


Table IV. Endometrial cancer according to 
histological grade and clinical stage (FIGO) 


r 


Eo 9 3 
I 12 10 6 28 
II 9 9 1 5 
II 0 9 9 
Total 14 12 9 35 


The effect of body weight on E; levels is of consider- 
able interest. For several years it has been recognized | 
that obesity influerces E, metabolism. This has been 
emphasized because the circulating level and produc- 
tion rate of this estrogen is more than three-fold higher 
than E; in postmenopausal women. However, E; is 
more potent biologically, and Gurpide** has been un- 
able to identify nuclear binding of E; in human endo- 
metrial tissue using a superfusion technique at 37° C. ` 
This latter finding suggests that the role of E; may be 
more crucial than was previously believed. 

In the present report, the mean ratios of circulaüng 
E, to A were 0.09 and 0.08 for the cancer and control 
subjects, respectively. These ratios are somewhat high- 
er than the mean CR^*: measured in cancer and control 
subjects by MacDorald and coworkers® using a blood- 
urine technique and are nearly eight-fold higher than — 


Users (N — 16) ' . Nonusers (N = 19) P 


61.6 + 1.9 N.S 
15.5 + 2.0 N.S 
169.0 + 10.6 <0.02 
12948 <0.02 
508 + 45 N.S 
224 = 24 N.S 
45.4 — 8.5 N.S. 
Ib. 1-12 «0.04 
0.107 + 0.013 «0.04 


the CR^*: quantitated by blood-blood techniques?* * in 
postmenopausal women. 

Questions have been raised about the adequacy of 
both blood-urine and blood-blood techniques for the 
measurement of CRA45,^ ? The present data are in 
closer agreement with values determined by blood- 
urine methodology and support the concept of Edman 
and coworkers’ tnat the standard blood-blood tech- 


niques for measuring CR4= underestimate the values 


in some patients because prolonged time periods are 
required to reach steady state conditions. 

The present study did not show an association of 
circulating estrogen levels or E,/A with age or YSM in 
either group of subjects or in those who weighed be- 
tween 130 and 185 pounds. Analysis of this latter 
group was of importance since it partially corrects for 
the strong effects of weight on E, and E; levels. 

In the past, inconsistent results have been reported 
regarding the relationship of advancing age and en- 
dogenous estrogen metabolism in postmenopausal 
women. Judd and associates? found no relationship, 
while Vermeulen and associates? observed a decline of 
circulating estrogens in the early postmenopausal pe- 
riod but no further changes after 4 years. Chakravarti 
and associates” found decreasing E; and E; levels with 
age until advanced age when an increase of E; was 
noted. Previous reports of urinary estrogen excretion 


Volume 136 - 
Number 7 


have shown slight declines of E; and E, excretion with . 


age.2 28 It should be noted that none of these investi- 
gations attempted to correct for the known effects of 
weight on estrogen. metabolism. 

‘Fhe above observations conflict with the pou of 
Hemsell and coworkers,” who observed increased 
CRAP with age in 23 women ranging from 19 to 73 
years of age and weighing between 130 and 186 
pounds. In this study no relationship was evident in 
subjects over age 50. Rizkallah and associates" did not 
confirm this relationship in nine women of widely dif- 
ferent weights. Thus, only two reports have studied the 
effects of age on estrogen metabolism and corrected 
for the known effects of body weight. The difference 
between the findirigs of Hemsell and coworkers” and 
the present study may reflect the use of different 
methodologies to study estrogen metabolism, the wider 
age span of the patients in the Hemsell paper, or the 
exclusive study of postmenopausal subjects in the pres- 
ent report. 

The cancer patients with overt diabetes were heavier 
and had higher estrogen levels than the nondiabetic 


subjects. The higher estrogen levels appeared to relate ' 


to the presence of obesity. Considerable controversy 
exists with regard to the existence of a higher incidence 
of diabetes in patients with endometrial cancer.” The 
present data suggest that if a relationship does exist, 
obesity may be the common factor. It is well known that 
obese subjects are more prone to abnormalities of glu- 
cose tolerance, and there was obvious clustering of the 
patients with overt diabetes among the obese women. 

A higher incidence of diabetes was observed in the 
cancer subjects than in the control subjects, but these 
results must be interpreted with caution. The cancer 
and control subjects were enlisted for study using dif- 
ferent protocols. All consecutive cancer patients were 
studied, while the control subjects were recruited from 
a variety of sources and were matched to the cancer 
patients for age and weight. These differences in re- 
cruitment make comparisons of such factors as the in- 
cidence of diabetes or the rates of estrogen usage prob- 
lematic. | 

The cancer patients, who were estrogen users, were 
more slender and had lower circulating estrogen levels 
than the patients who were untreated. In the past, 
three case-control studies of estrogen usage and endo- 
metrial cancer have examined the factor.of obesity.?! 33 
Each of these studies has found estrogen usage to be 
more prevalent in slender patients. There are several 
possible explanations for these observatioris. 

Physicians may give more estrogens to patients with 
no known risk factors for endometrial cancer. This 
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could occur because the physician is concerned about 
administering estrogens to‘someone who is already at 
risk for the tumor. Based on the data of Smith and 
coworkers,?! it would appear that estrogens are not sys- 
tematically withheld from obese patients. 

Slender women may have more menopausal symp- 
toms requiring therapy. This could occur because these 
women have lower endogenous estrogen levels. To 
date, no data are available to confirm this intriguing 
possibility. 

Some factor in slender patients could increase their 
susceptibility to the development of endometrial cancer 
with estrogen usage. For example, increased dosage 
has been shown to enhance the risk of tumor forma- 
tion,?^ 34 3 and for each given dose slender subjects 
would receive a greater tissue concentration than obese 
patients. 

More obese women may have hysterectomies because 
of abnormal vaginal bleeding secondary to enhanced 
endogenous estrogen production. This would reduce 
the pool of obese patients, who might potentially de- 
velop a tumor. There are no published data to support 
or deny this hypothesis. 

It is possible that the two groups of patients who are 
at greatest risk to develop endometrial cancer are obese 


women and slender women who use exogenous estro- 


gens. Supporting this hypothesis is the observation that 
28 of the present cancer patients (66%) were more than 
30% over their ideal body weights or had received ex- 
ogenous estrogens for at least 2 years. However, it must 
be noted that 12 cancer patients were not overweight, 
did not have high endogenous estrogen levels and were 
not estrogen users. Thus, the occurrence of all endo- 
metrial cancer cannot be related to either obesity or 
estrogen usage. 

In summary, two thirds of the present cancer pa- 
tients had presumed risk factors for the development 
of endometrial cancer, that is, excess body weight with 
high endogenous estrogen levels or a history of estro- 
gen usage. Although there were no differences be- 
tween androgen and estrogen levels in these prospec- 
tively studied cancer and control subjects, the controls 
were carefully chosen to match the cancer patients for 
age and percentage of ideal weight. It is well recog- 
nized that obese subjects have a greater chance of de- 
veloping endometrial cancer than nonobese women.?? 
The presence of high endogenous estrogen levels in 
obese subjects, suggests that this is the mechanism re- 
sponsible for this enhanced cancer incidence. The con- 
tinued documentation of the associations between en- 
hanced endogenous estrogen production, or exoge- 


` nous estrogen use and the development of endometrial 
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cancer, reinforces the hypothesis that conditions asso- 
ciated with persistent, unopposed estrogen stimulation 


of the uterine lining result in an increased likelihood of 


its malignant transformation, l 
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Discussion 


Dr. DOUGLAS R. KNAB, CAPTAIN (MC) USN (by in- 
vitation), Bethesda, Maryland. The authors present 35 
postmenopausal women with endometrial cancer who 
were matched with controls for age, years since meno- 
pause, body weight and percentage of ideal weight. 
Mean serum levels of androstenedione (A), testoster- 
one (T), estrone (E;), and estradiol (E;) were deter- 
mined for each patient on a total of eight specimens of 
blood. These were collected every 15 minutes for 1 
hour starting at 8 AM on two consecutive days. 

The authors found no significant difference between 
the study and control groups as far as the mean serum 
levels of these four steroid hormones. There was a 
positive linear correlation of the estrogens (E, and E,) 
and E,/A ratio with weight and percentage of ideal 
weight in both groups. Therefore, the heavier patients 
with or without cancer had higher estrogen levels, and 
the leaner patients had lower estrogen levels. 

There appeared to be no significant correlation of 
the estrogen levels or E,/A ratio with age and, as the 
authors noted, this conflicts with the work of Hemsell.! 
It seems valid to assume, as the authors do, that E,/A 
reflects A — E, conversion. Therefore, since age has 
been accepted as a factor influencing the efficiency of 
peripheral conversion, the present observation is sig- 
nificant and identifies a need for further investigation 
of age as an influencing factor on estrone production. 

The authors also observed that there was no correla- 
tion of the mean serum androgen levels studies with 
the patients' clinical characteristics, but they found that 
six cancer patients and one control subject with overt 
diabetes had significantly higher mean weight, per- 
centage of ideal weight, E, level and E,/A ratio. Again, 
weight is the important element. 

The true value of this present investigation is that it 
supports the recent work of MacDonald? where he re- 
ported that the transfer constant of conversion of 
plasma A — E, was not significantly different in endo- 
metrial cancer patients and controls matched for age, 
total body weight, and excess body weight. MacDonald 
did observe that, in each group, body weight and excess 
body weight had a positive correlation with the conver- 
sion of plasma androstenedione to estrone. 

The importance of this confirmation is that obesity in 
the postmenopausal patient is identified as a risk factor 
for the development of endometrial carcinoma, and it 
argues against other major metabolic abnormalities in 
the group of cancer patients. The search for the true 
pathogenesis of endometrial neoplasia now seems 
somewhat narrowed. It must, however, be quickly 
pointed out that a significant number of endometrial 
cancer patients are not considered obese, so obesity 
remains only one risk factor, as the authors reflected, it 
is similar to prolonged exogenous estrogen therapy. 
Genetic difference and oncogenic agents must still be 
considered as playing a dominant role in the induction 
of endometrial cancer. 

A criticism of the authors' patient selection is the 
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` inclusion of 16 cancer patients who were on prolonged 


exogenous estrogen therapy. This group of patients 
may have developed their malignancy by virtue of a 
medication-induced increased risk and not representa- 
tive of the typical cancer patient though they comprise 
a significant 45.7% of the cancer study group. As ob- 


served by the authors and others? most of these subjects 


differ significantly from the "natural" cancer patient in 
that they lack the traditional risk characteristics. In the 
present study, the estrogen users with cancer were 3 
vears younger and 3 years closer to the menopause 
than the nónusers with cancer. Further, less than 2096 
of the estrogen users with cancer were more than 10% 
overweight, while almost 70% of the nonusers with 
cancer were more than 10% overweight and averaged 
23 pounds heavier than the estrogen users. It would be 
very interesting and informative to eliminate these 16 
cancer patients, who were on estrogen, from the 35 
patient study group and then compare the data with 
the matched controls. This would confirm the absence 
of a subtle group difference and separate the factors of 
estrogen use and obesity. Since the mean serum levels 
were not provided for each patient I could not do this 
mvself. 

I enjoyed reading the manuscript and would like to 
congratulate the authors for their significant effort 
which moves us one step closer to the elusive truth 
about the association of estrogen and endometrial 
cancer, especially when the incidence of this tumor is 
increasing. I support their continuing efforts in the 
area of steroid hormone metabolism and the endome- 
trium. 

I have three questions for the authors: 

Edman? reported significantly elevated blood and 
urine daily production rates of estrone (PRE,) in 
postmenopausal bleeding and endometrial neoplasia 
patients. This elevation was of the magnitude of 2 to 3 
times that of normal controls without regard to weight. 


_ Do you feel that mean plasma concentrations, as calcu- 


lated in your study, adequately reflect estrone metabo- 
lism in the cancer patients when the metabolic clear- 
ance rate of estrone can vary significantly from patient 
to patient and be reflected in the daily production rate 
of estrone (PRE,)? 

Do you have any similar mean serum level data on 
premenopausal obese endometrial cancer patients? I 
ask this because obesity may be an even greater risk 
factor in these patients, where up to 80% of pre- 
menopausal cancer ‘patients have been found to be 
overweight. 

Finally, do you have any thoughts as to why the obese 
patients on estrogen do not seem to increase their 
cancer risk? Could it be that significant unopposed es- 
trogen levels reach a dose/risk plateau which cannot be 
enhanced? 
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Dr. RAYMOND L. VANDE WIELE, New York, New 


York. Dr. Judd and his co-authors. bave convincingly 
shown that the androgen and estrogen levels in pa- 
‘tients with adenocarcinoma of the endometrium are 
not different from the levels in controls without cancer 
provided that the controls are matched for age, and, 
more importantly, for weight. Dr. Judd and associates 
have put to rest a long controversy in the literature 
about estrogen levels, estrogen production, and me- 
tabolism in patients with endometrial carcinoma. 
In measuring sex hormone binding globulin levels 
(SHBG) they have also added an additional important 
parameter of estrogen metabolism to those studied in 
earlier investigations. Again, there was no difference 
between the levels cf SHBG in patients with endome- 
-trial cancer and their control subjects, when the sub- 
jects were matched for age and weight. Both the obese 
cancer patients and the controls had higher levels of 
free estradiol than did the leaner patients. Since the 
free fraction is the biologically active fraction, the obese 
patients are in double jeopardy with regard to estradiol 
exposure having higher total plasma levels and higher 
free fraction. | 

It should be mentioned that there are important 
limitations to the type of studies carried out by Dr. 
Judd and associates in that, obviously by this approach, 
you only measure the endocrine profile of the patient 
at a single time, and in fact, at a time late in the natural 
history of the disease. What we should know is the inte- 
grated quantitative past experience of the patient to 
estrogen exposure, but this is an endeavor that is, obvi- 
ously, impossible to execute. The possibility must also 
be kept in mind that the difference between cancer and 
control patients mav be too small (considering the long 
" transition time from normal endometrium to endome- 
trial cancer) to give statistically significant results if 
single profiles are measured. _ 

Remaining to be answered is the fundamental ques- 
tion of why obese patients have an increased incidence 
of endometrial car: cinoma. Fundamentally, there are 
two possibilities: (1) the responsiveness of the endome- 
trium is normal and (2) the stimulus is abnormal. Al- 
ternatively the endometrium responds abnormally to a 
normal stimulus. Again the question is difficult to solve, 
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but some approaches are possible and have already 
been initiated. Blood levels give an indication only of 
the amount of steroid reaching the endometrium, and 
other steroid responsive tissues are very much deter- 
mined by local factors. Steroid effects are mediated by 
receptor mechanisms and we need more information 
about steroid receptors in normal and hyperplastic en- 
dometrium and in carcinoma. At this time, the meth- 
ods for steroid receptors in endometrial tissue are still 
cumbersome and not very quantitative. It is-also neces- 
sary to have information both about total and free 
binding sites not only in the cytosol function, but in the 
nuclear function as well. More importantly, we need 
information about receptor-mediated gene products in 
the endometrium (such as enzyme activities induced by . 
estrogen and progesterone and other steroids). In- 
deed, the possibility exists that in endometrial carci- 
noma, while the receptor concentrations are normal 
the message may be incompletely or incorrectly exe- 
cuted. All these studies will be necessary not only to 
unravel the mechanism by which steroids influence en- 
dometrial carcinoma but also to develop rational ap- 
proaches to steroid therapy. 

Although their results are negative, the conclusions 
of Dr. Judd and associates are important in that, by 
careful biochemical techniques applied to a large group 
of patients and controls, they have been able to settle a 
controversy that has confused the literature and ham- 
pered further progress. We can move now to the next 
necessary step, which is the delineation of the response 
of the normal and abnormal endometrium to the ste- 
roid stimulus. 

DR. ARTHUR L. HERBST, Chicago, Illinois. The au- 
thors’ major point appears to be that heavy ladies pro- 
duce excess estrogen, primarily through the pathway 
of androstenedione. Corpulence, rather than the age 
of the subject or endometrial histology, appears to be 
the predominant factor in circulating estrogen levels 
observed in postmenopausal subjects. In the genesis of 
endometrial carcinoma, obesity is a recognized risk fac- : 
tor, as are exogenous estrogens, the latter especially in 
thin patients. Why then does malignant transformation 
of the endometrium occur in some women who have 
excess estrogen levels but not in others who have com- 
parable levels? Perhaps Dr. Judd would be willing to 
speculate on this point for us. Over the last few years 
investigators studying the problem of the genesis of 
endometrial carcinoma have been measuring estrogen 
levels to search for a clue that so far has been elusive. 

It is perhaps attractive to hypothesize that certain 
precursor cells in the endometrium might metabolize 
estrogens differently than normal endometrial cells. In 
such circumstances; the presence of excess estrogen 
could then promote malignant transformation of these 
precursor cells. For example, in the Ben May Labora- 
tory at The University of Chicago, it has been found 
that peroxidase is a marker for tissues that are growing 
in response to estrogen stimulation.! Preliminary re- 
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sults indicate that peroxidase levels are high in endo- 
metrial carcinoma.* Our gynecologic oncology section 


- is now collaborating with these investigators to evaluate 


steroid receptor and peroxidase changes in normal, 
premalignant, and malignant endometrial tissues. Per- 
haps the estrogen-receptor complex is present exces- 
sively or behaves abnormally in endometrial tissues that 
are to undergo malignant changes. This does not, of 
course, provide the explanation as to why certain cells 
develop intracellular alterations that allow estrogen ac- 
tivity to promote them to a malignant state. However, it 
seems conceivable that this area of investigation may 
prove to. be fruitful for the study of endometrial car- 
cinogenesis. 

Dr. Judd and his coworkers have done an excellent 
study that provides a rational explanation of estrogen 
levels that have been found in endometrial carcinoma 
patients. 


*DeSombre, E. R., Personal communication. 
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DR. RICHARD F. MATTINGLY, Milwaukee, Wisconsin. 
Dr. Judd and his co-workers are continuing their in- 
vestigation into the endocrine events of endometrial 
carcinoma in their current study. Their findings are an 
extension of their investigations of estrogen concen- 
tration in women with and without endometrial cancer. 
In their previous report, and currently, they find that 
the serum concentration of estradiol-178 and estrone 
are unaffected by the presence of endometrial cancer. 
By inference, the converse of this is also presumed— 
that differences in serum estradiol or estrone concen- 
trations do not predict nor are they causative of endo- 
metrial cancer. Yet, the association of estrogen use in 
endometrial cancer is well known for postmenopausal 
women, women with gonadal dysgenesis, and young 
women taking sequential oral contraceptives. The in- 
creasing use of estrogen in one of the several forms 
may offer a possible explanation for the increasing in- 
cidence of endometrial cancer in the United States. 
This study has established a link between serum estro- 
gen concentration and a recognized risk factor in the 
genesis of endometrial carcinoma, namely obesity. 

The 35 cancer patients studied by the authors are 
remarkably well matched for age, years since meno- 
pause, and percentage of ideal body weight, so that 
differences in results can reasonably be attributed to 


_ the varaible they wish to examine. To eliminate the 


possibility of sampling error, mean hormone concen- 
trations of eight samples taken from each patient over 
two mornings were used. The serum concentrations of 
androstenedione, testosterone, estrone, and estradiol 
were similar in normal women and women with endo- 
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metrial cancer. However, when estradiol and estrone 
concentration were plotted against percentage of ideal 
body weight, there existed a significant correlation. 
The similarity of the slopes of the regression line in 
Figs. 2 and 3 of the paper is also suggestive that body 
weight, not the. presence of cancer, is the principle 
operating factor. As the authors note, the increased 
ratio of estrone to androstenedione is probably due to 
the consequence of increased extraglandular aromati- 
zation of plasma androstenedione. The authors con- 
cluded that estrogen concentrations do not increase 
with age and refer to the conflicting data in the medical 
literature, including that of Hemsell and associates! 
who showed a high degree of correlation between the 
extent of extraglandular conversion of plasma andro- 
stenedione to estrone and age. However, the authors' 
hndings may not be inconsistent with those of Hemsell 
and coworkers because the plasma concentration of es- 
trone is determined by several factors in addition to the 
extent of conversion of plasma androstenedione. 
These factors are summarized by the following two 
equations: 


(A) Production rate À* X conversion rate À* e E, = 
production rate E, 
, Production rate E, 


(B ——————————— —7 = Serum Conc. E, 
MCR* E, 


The production rate of estrone to plasma androstene- 
dione increases when the conversion ratio of andro- 
stenedione to estrone increases, and the plasma prod- 
uction rate of androstenedione increases, for example, 
in women with polycystic ovarian disease or in women 
with certain androgen-producing ovarian tumors. In 


all but a few women, essentially all of the estrone pro- 


duced in postmenopausal women is produced in ex- 
traglandular sites, presumably fat, from plasma an- 
drostenedione. From equation B, the concentration of 
estrone would be less than expected if the rate of its 
removal from the serum (its metabolic clearance rate) 
were increased. With these variable factors regulating 
the serum concentration of estrone, it is not surprising 
that Judd and associates could not show an effect of 
age. Many of their findings were recently confirmed by 
coauthors, Lucas and Yen, in a smaller number of pa- 
tients.* These findings are significant because it may 
now be possible to identify some women at risk for 
endometrial carcinoma by measuring several serum 
samples for estrone and androstenedione concentra- 
tion. Previously, only sophisticated isotopic studies of 
production rates could show a correlation between 
obesity and estrone concentration. 

However, what the authors have not shown is equally 
important. As is pointed out, apparently no estrone is 
translocated directly to the nucleus in normal or neo- 
plastic endometrium. Instead, estrone must compete 


*MCR = Metabolic clearance rate. 
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for nuclear binding bv conversion to estradiol.? More- 
over, chronic estrogen effect on normal endometrium 
inhibits DNA synthesis,‘ possibly by inhibition of tke 
cell's capacity to proceed from the G-1 to the S phase of 
the cell cycle.? Since a prominent feature of most can- 
cers is uncontrolled mitoses, this effect of estrone an 
DNA synthesis represents an apparent paradox when 
the relationship of high serum estrone concentrations, 
obesity, and endometrial adenocarcinoma is consid- 

ered. Therefore, serum estrone levels may have only 
an indirect effect on the endometrial cell; rather, the 
rate of intracellular conversion of estrone to estradiol 
would appear to be the rate regulating mechanism of 
nuclear DNA metabolism. 

Estrogen receptors within the endometrium are ad- 
ditional factors to be considered in relating estrogen to 
endometrial cancer. Gurpide and associates? have re- 
ported levels of estradiol receptor in neoplastic endo- 
metrium comparable to levels of proliferative en- 
dometrium but higher than levels found in secretory 
endometrium. l 

Although the definitive link between estrogen and 
endometrial neoplasia remains to be found, the work 
of Judd and associates is important because of the po- 
tential to ascertain women at risk by a readily available 
tool, radioimmunoassay of estrone and estradiol. 

Although the authors have devoted a great deal of 
thought to the design and. implementation of their 
study, several poter.tial areas of difficulty exist. First, 
perhaps an unpaired Student’s t test would have been 
more appropriate even though several clinical parame- 
ters have been matched. Would the results have been 
different if an unpaired t test were used? Sixteen of 35 
cancer patients used estrogen for an average of 107 
months, whereas only 11 of the 35 control patients 
used estrogen for an average of 64 months. This dif- 


ference was not significant because of the large varia- | 


tion in duration ef usage (t= 1.7, P > 0.05). The 
cancer patients who used estrogen were 100.896 of 
ideal body weight, while those who did not use estrogen 
were much heavier. At the very least, estrogen use is a 
variable that differs in the two groups and suggests that 
unpaired statistics should have been used. Although 2 
weeks may be a sufficient period of time to have dis- 
continued the use of exogenous estrogen before initiat- 
ing these studies, a longer interval would have been 


preferable. Dr. Judd may wish to comment on this. ` 


Finally, the cancer patients in the authors' study were 
diagnosed by the presence of postmenopausal bleed- 
ing, whereas the control subjects may not necessarily be 
cancer-free, since they may not, as yet, have had vagi- 
nal bleeding. Two of the control subjects who had a 
` curettage because of vaginal bleeding were found to 
have adenomatous endometrial hyperplasia. Perhaps it 
may have been advisable to sample the endometrium in 
all of the control subjects. Finally, was there any corre- 
lation between the serum levels of estrone and estradiol 
and the grade of the adenocarcinoma? 
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These questions of methodology and interpretation 
do not seriously detract from the validity of the au- 
thors' findings that the plasma estrone and estradiol 
correlate with body weight. a recognized risk factor for 
the development of endometrial carcinoma. 
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Dr. JUDD (Closing). As with all studies, there are 
things that can be criticized, and when you get through 
with a study, you usually have more criticisms of it than 
any reviewer. 

It is going to be difficult to talk about all of the points 
brought up by the reviewers, but I would like to high-. 
light two or three of them. 

The first point that I want to mention is the lack of 
difference’ that we found for estrogen levels with re- 
gard to age in these postmenopausal women. There is 
only one paper in the literature that has shown an as- 
sociation of age with estrogen metabolism, and that is 
the work of Hemsell and associates. They looked at the 
percentage of conversion of androstenedione to es- 
trone in 23 women between the ages of 19 to 73 years 
and found that as the women got older, the percentage 
of conversion of androstenedione went up. 

They controlled for weight by not studying the light- 


. est and heaviest subjects. 


We did exactly the same thing in our patients and did 
not see an association of estrogen levels and increasing 
patient age. If you look at only the patients of 50 years, 
of age or older in the Hemsell study, then there was 
also no increase of androstenedione to estrogen con- 
version. 

We have now extended this work to nearly 200 pa- 
tients ranging from about 35 to 80 years of age, and we 
just cannot see a change in estrone or estradiol levels 
with age. There are other published studies that bear 
on this. I would say that four of five of these studies 
have not found an association. The paper by Hemsell 
and associates is the exception. 

A second situation that was brought up by more than 


- 
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one reviewer was the comparisons of endometrial 


cancer patients who had taken estrogens and control. 


subjects who had or had not taken estrogens. By far the 


hardest part of this study was getting postmenopausal - 


women who were of the same age and weight as our 
cancer patients. It is very difficult to find postmeno- 
pausal women who are obese, who do not have vaginal 
bleeding, or have not already had a hysterectomy. 

We enced up having to go to the weight control clinic 
at UCLA to find our last three or four controls. 

The ways in which the cancer patients and the con- 
trols were chosen were entirely different. Cancer pa- 
tients were chosen in a consecutive manner. These 
were all the cancer patients who came to UCLA oncol- 
ogy service and would consent to being studied. Con- 
trols were specifically selected to be matched with the 
cancer patients for age and weight, so the way that 
these patients came into this study was entirely differ- 
ent.. Thus, we were very cautious and feel very ill at 
ease in making any comparisons about the rate of dia: 
betes or estrogen usage in the cancer and control sub- 
jects. We do feel safe in comparing androgen and es- 
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trogen levels in the cancer and control subjects whether 
they were diabetics or used estrogens. If weight was 
controlled, there were no differences of androgen or 
estrogen levels in cancer or control patients who were 
diabetics or estrogen users as compared to those who 
were not. Since the weight factor was closely controlled, 


‘ comparisons between cancer and control subjects were 
_ appropriate whether or not the patients were diabetics 


or estrogen users. 

The last point I would like to respond to is that this 
study does indeed only talk about circulating levels of 
hormones, and it does not go into the action of steroids 
at the tissue level. We do feel that this study and the 
study of Paul MacDonald, which also used controls 
matched to the cancer patients for age and weight, 
have pretty well disspelled the idea that there is some- 
thing unique about androgen and estrogen levels in 
patients with endometrial cancer. 

There may be things that are very unique about the 
way androgens, and particularly estrogens, operate at 
the level of the endometrium in cancer patients. These 
studies are extremely important to carry out. 


Carcinoma of the endometrium: Stage I 


GEORGE D. MALKASIAN, Jr., M.D. 
JOHN F. ANNEGERS, Pu.D. 
KAREN S. FOUNTAIN, M.D. 


Rochester, Minnesota 


` During the 10-year period ending December, 1972, 577 patients with Stage | endometrial cancer 
received their primary treatment at the Mayo Clinic. The average age of the group was 60.8 years. 
The higher-grade lesions were found in older individuals. The data did not show that high grade was 
related to age at menopause. The initial therapy was total abdominal hysterectomy and bilateral 
salpingo-oophorectomy. The absolute survival at 5 years was 92.7% for Stage IAG1, 86.5% for 
lAG2, 68.2% for IAG3, 89.6% for IBG1, 76.4% for IBG2, and 62.9% for IBG3. (AM. J. OBSTET. 


GYNECOL. 136:872, 1980.) 


THE AMERICAN CANCER SOCIETY predicted that 
37,000 new cases of invasive endometrial cancer would 
be diagnosed in 1979.! This is in comparison with their 
estimate.of 27,000 new cases for 1975. This number is 
130% more than the number of new cases of invasive 
carcinoma, of the cervix predicted for 1979. Invasive 


carcinonia of the endometrium now accounts for about > 


5096 of all new genital cancers in women and about 
.. 9.5% of all new invasive cancers of any type in women. 
. A: simple, universally applicable mass-screening 
cu: ‘might help reverse this trend, but, to date, 
endometrial brushes, aspirators, jet washers, and other 
biopsy techniques have not been found acceptable. 
Therefore, unlike cervical carcinomas, which are being: 
averted by diagnosis-and treatment of dysplasias and in 


situ lesions, we must treat the majoritv of endometrial. 


carcinomas wher Hey are diagnosed in their invasive 
state. 

The Cancer Committee of the International Federa- 
tion of Gynaecology and Obstetrics? (FIGO) in 1971 


published a simple, easily used clinical staging plan for : 


endometrial carcinoma. It does not define depth of 
penetration, nor does it really quantitate the tumor 
present. Nevertheless, its definitions should be adhered 
to strictly in current studies so that treatment results 
between institutions may be fairly compared. 
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Table I. Stage and grade by age groups (No. of 
patients) 


i Stage and grade 
groups 
IAG2 | [AG3 | IBGI | IBG2 | IBG3 
l 5 oe = is 






15-24 — ] 
25-344 2 l -— 2 ~ I 6 
35-44 6 l l 6 3 I 18 
45-54 49 26 oe i5 l 123 
55-64 76 66 14 29 2] 8 214 
65-74 51 51 6 15 16 s13 162 
75-84 11 22 4 6 5 3 51 
85+ l l — - - ~ 2 


Although Sandberg and McLennan? in 1957 quoted 
Novak and Novak as saving, “There are already a good 
many who question whether the routine employment 
of preoperative radiation will yield better results than 
those obtained from surgery alone," few series to date 
have reported treatment predominantly by opera- 
tion.? ? In the vast majority of studies some combina- 
tion of radiation therapy and eperauon has been 
employed. 8 

In a recently reported series? 85.8% of patients were 
alive at 3 years when they were treated for Stages IA 
and IB endometrial carcinoma by means of intracavi- 
tary placement of radium followed by hysterectomy. 
Another series," in which similar therapy was used for 
Stage I disease, reported 91.8% 5-year survival on the 
basis of a life table used to predict survival. There are 
no recent series reporting 5-year survival on patients 
with Stage I endometrial carcinoma treated by opera- 
tion alone. 
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Table II. Duration of symptoms 
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Stage and grade 


IA: 
Gl 197 16 98 32 
G2 168 9 93 2] 
G3 35 2 18 4 
IB: 
Gi 90 13 38 8 
G2 60 4 23 7 
G3 27 l 18 l 
Total 577 43 288 73 
Methods 


The medical diagnostic index of the Mayo Clinic was 
used to retrieve the records of all patients-who had a 
diagnosis of adenocarcinoma or adenoacanthoma of 
the endometrium from January 1, 1963, through De- 
cember 31, 1972. There were a total of 1,147 patients, 
441 of whom were treated elsewhere and were seen at 
the Mayo Clinic for further evaluation or further ther- 
apy. This study concerns those 577 of the remaining 
patients who had Stage IA or Stage IB lesions. 

The histories were reviewed in detail, as were the 
gross specimens for Stages IA and IB when necessary. 
The Broders!^ grading system was integrated by trans- 
lating a Broders grade 1 as G1, Broders grade 2 as G2, 
and Broders grades 3 and 4 as G3. The.cases were all 
classified according to the FIGO staging.’ 

Survival was determined by actuarial methods, and 
the observed survival rates were compared with the 
expected survival rates, based on 1960 Northwest Cen- 
tral States life tables. Most of the data will be presented 
as rates of relative survival, that is, the observed 5-year 
survival rate divided by the expected 5-year survival 
rate. This procedure controls for differing age distri- 
bution and also permits evaluation of the impact of 
endometrial carcinoma per se on survival. 

If a difference is stated to be significant, all P values 
are less than 0.05. Any value greater than this is not 
considered significant. 

The intents of this study are: (1) to describe a series 
of patients with Stage I endometrial carcinoma, (2) to 
present and compare relative survival by substage, 
grade, and treatment, and (3) to evaluate the effect of 
risk factors, namely, obesity and exogenous estrogen, 
on survival. 


Results 


Age. This series consists of 400 patients with Stage 
IA and 177 with Stage IB disease. The age range and 


mean for the stages and grades were: Stage IAG], 19 to 





Duration. of symptoms 






Diagnosis by 


Papanicolaou smear Unknown 





12 "39 - — 
18 22 = 
4 5 3 l 
15 15 1 — 
7 17 2 = 
2 4 l 2: 
58 102 12 l 








Postmenopausal 





grade | Premenopausal 


IA: 
Gl 40 5 21 131 197 
G2 13 5 Ze 127 167 
G3 — l o7 aS 35 
IB: 
Gl 40 l 11 35 87 
G2 17 0 g 35 61 
63 4 0 I 22 27 


85 years with a mean of 60, IAG2, 34 to 85 years with a 
mean of 63.4, and [AG3, 41 to 80 years with a mean of 
65.5; Stage IBG1, 29 to 83 years with a mean of 56.5, 
IBG2, 41 to 82 years with a mean of 60.5, and IBG3, 31 
to 78 years with a mean of 63.9. Table I shows the 
difference in age distribution in each group, since the 
means do not vary significantly from each other. This 
table indicates that the higher-grade lesions tended tc 
occur in the older patients, which emphasizes the need 
ta report relative survival as well as observed survival. 

Duration of symptoms. Table II shows that 8.25% of 
Stage IA lesions were diagnosed on routine examina- 
tion while the patient was symptom-free or by Papani- 
cclaou smear. For Stage IB patients the figure was 

12.496. For patients with Stage IA lesions, 52.396 had 
had symptoms for less than 3 months before diagnosis, 
as compared with 44.696 for Stage IB. For Stage IA, 
16.5% had had symptoms for more than 1 year before 
diagnosis, whereas for Stage IB, 20.3% of patients were 
in this category. There is no significant difference in 
these groups in any of these areas. 

Menstrual status. Table III shows the menstrual 
status of these patients. They were considered post- 
menopausal if they had not menstruated in 2 years or 
more. Two years was chosen because of five patients 
who were shown to have corpora lutea at operation 12, 
14, 14, 17, and 19 months after their last stated menses. 
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Table IV. ou 


Paris (no. of patients) 






Nullibarous 





E po Tio [5 [ose | 
IA: | l : | 
Gl ` 79 108 10° 0 40 

G2 71 87 10 0 49 
G3 8 . 284 3 .Ü 23 
| [B: | 
Gl 235 61 4 0 +» 8 
G2 . 13 45 1 l 22 


G3 9 15 3 0 33 






| Pathology 


Total 577 488 89 . 155 


Stage IA lesions were diagnosed in 13.3% while the ` 


patients were premenopausal and Stage IB lesions 
were diagnosed in 34.9% while the patients were pre- 
menopausal. On.the cther hand, Stage IA lesions were 
diagnosed in: 72.4% of the patients while they were 
more than 5 years postmenopausal, and 52.676 of those 
with Stage IB lesions were in this category. These dif- 
ferences are both significant. ` 

' Theage at menopause from all causes was evaluated 
for each stage and grade according to whether meno- 
pause occurred at less than 45 years, at 45 to 49 years, 
or at 50 years of age cr older. The percentages of those 
with menopause ‘at’ less than 45 years were: Stage 
IA—13% for Gl, 17% for G2 and 14% for G3; for 
Stage IB—10%.for G1, 18% for G2, end 13% for C8. 
: The percentages of those -with menopause at 50 years 
or more were: Stage [A—61% for G1, 66% for G2, and 
66% for G3; for Stage IB— 60% for Gl, 72% for G2, 
` and 61% for G3. There was no significant difference 
between any two of these groups. 

Restricting the analysis to patients who were 55 years 
of age or older when the carcinoma was diagnosed and 
who had spontaneous menopause, we evaluated the 
age at menopause. We defined the groups as having 
menopause at less than 50 0 years of age or at 50 years of 
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age or older. In the Jatter group the percentages were: 
Stage [A—55% for G1, 60% for G2, and 64% for G3; 
for Stage IB— 5995 for G1, 76% for G2, and 50% for 
G3. There is no significant difference in the groups by 


_ Stage and grade. This again reflects the situation that 


the patients with high-grade disease are older and that 


high grade is associated with age rather than with age 


at menopause. 

The type of menopause Eee by the patients 
was spontaneous in 92%, operation-induced in 2%, 
radiation-induced in 4%, and unknown in 2%. Of those 
with operation-induced menopause,- four had Stage 


' IAGI, five IAG2, one IAG3, and one IBG2. Radiation-. 
. Induced menopause was found in seven with IAGI, 
three [AG2, two IAG3, four IBG1, two IBG2, and one 


IBG3 lesions., 

Parity. Among all Stage I patients, 36% were nullip- 
arous, compared with 15% to 20% in the general popu- 
lation (Table IV). The percentage of nulliparous pa- 
tents was significantly greater for Stage IA than for 
Stage IB. There was no significant association between 
grade and parity. The number of patients in any group 
with parity greater than five was strikingly small, de- 
spite the fact that these women were in their reproduc- 
tive years before the eae of may reliable « con- 
traceptives. 

Pathology. In the entire series, 84.5% of the lesions 
were adenocarcinomas: and 15.5% were adenoacan- 
thomas (Table V). The: distribution of adenoacan- 
thomas does not vary significantly throughout the sub- - 
stages. Those listed as G3 adenoacanthomas represent 
adenosquamous carcinomas. l 

The associated pathologic conditions were evenly 
distributed throughout the groups, with uterine fibroids 
in-20.3% of Stage IAGI lesions, 21.4% of IAG2, 17.1% . 
of IAG3, 32.2% of IBG1, 35.0% of IBG2, and 25.996 of — 
IBG3. Overall, 20.5% of patients with Stage IA lesions 
had associated fibroids, and 31.6% of those with Stage 
IB had fibroids. Also in the Stage IB cases the fibroids 
tended to be larger and more frequently intramural 
and submucosal, and they were significantly more ` 


` often associated with distortion of the endometrial cav-' 


ity. A significantly larger number of patients with asso- 
ciated uterine fibroids were in Stage IB than in Stage 
IA. | U 

Adenomyosis was associated in 5 patients with [AGI 
lesions, 2 with IBGI, and 1 each with IBG2 and IBG3. 
Endometriosis was present in 3 instances with JAG] 
lesions, 3 with IAG2, and 4 with IBGI. 

Ovarian fibromas were present in 8 cases: 2 with 
IAG2, 2 IAG2, 1 IAG3, 1 IBG1, and 2 IBG2. Polycystic 
ovarian disease was present in 5 cases: 3 with IAGI, 1 
IAG2, and 1 IBG1. Two granulosa cell tumors were 


Volume 136 


Number 7 


: Table VI. Myometrial invasion (in cases when. 
known, 551 of 577) 











ili of invasion 


Middle third 





Greater 


IA: 


GI 170 38955 11. 58 ^9 47 

G2 112 69.1 | 33 20.4 17 10.5 

G3 231 600 ^6 "1 8 2329 - 
IB: "d E 

GI 74 871 7 82 4 4 

G2 833 8611 9  167- 12 '922 

G3 13 520 4 160 8 320 

0 12.7 


Total. 493 768, 7 


2096-- over 
weight for height 


Nonobese —— 
= 


Table VII. Obesity 





JO% + over 






weight for height 


Gl > 184 . 63 32 . 43 22 .. 
G2 -91 77 46 61 ; 36 
G3 20 15 43 ^ 9 26 
IB: | e 

GI 41 49 54 36 40 : 
G2 .. 24 36 60 - 30 50 


G3 10 17 63 15 55 - 


found: 1 each with a [AG] and a IBGI lesion. There 
were 7 theca cell tumors: 3 associated with IAG1,~ 
] IBGI, 1 IBG2, and 2 IBG3. 


Seventeen patients (3.0%) had positive nodes. In , 


addition, 27 others had palpable nodes biopsied. The 
most common oo finding in the latter DOR was 
tuberculosis. 

The depth-of invasion is shown in Table VI. As ex- 
pected, there was a significant difference between Gl 
lesions and those of higher grade in both Stage IA and 
Stage’ IB, the higher-grade lesions more often showing 
the greater penetration. 

Associated disease. Patients with carcinoma d the 


endometrium were shown to have a high incidence of 


diabetes, gallbladder disease, hypertension, and obesity. 


The patients were included here as having diabetes if . 
they were receiving oral or parenteral hypoglycemic ` 


agents. The incidence of diabetes was 8.0% in Stage IA 
and 23% in Stage IB. The expected incidence of diabe- 
tes based on Rochester, Minnesota, incidence rates is 
4.3%. In the entire group there were 73 diabetic 
patients—53 cases diagnosed before the cancer, 7 con- 
comitantly with the cancer, and 13 during the follow- 


up period. Sixteen cases of diabetes were associated. 


Liposarcoma 
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Table VIII. Association of other tumors with 
endometrial carcinoma 


Breast : 22 "e 10 
Colon ` 9 - 2 13 
Ovary i 2 il i 
Lung . -' -. >- | | 
Thyroid 3 
Pancreas . l - 
Stomach > -— - 
Cervix - ~= 
Ureter - - 
Bladder l ~ ~~ 
Anus ; - - 
Lymphoma l 
Squamous cell (primary = - 
not known) 
Appendix - 7 2 - 
Leukémia f 
Melanoma 
Kidney 
Fibrosarcoma 
Pituitary adenoma 


Bes [MD Bee tet e CD QD COD reo 





Table IX. Associated. breast and colon cancer 
(N = 577, PY — :4,491)* 


oen ena] [o 


Subsequent breast 0.5-2.0 
`- cancer 
Subsequent colon 13 7.4. 18 0973] 
cancer i 
— Prior'breast cancer 22 14.7 15 09-23 
. Total breast cancer . 32 24.0 1.3 0.9-1.9 
*PY = Person years; RR = risk ratio; 95% CI = 95% con- 


fidence interval. 


with IAG] disease, 14 IAG2, 1 TAGS, 18 IBGI, 18 
IBG2, and.5 IBG3. : . 

When only patients with proved gallbladder disease 
were included, primarily those with stones and a non- 
functioning gallbladder, the incidence of the disease - 
did not vary significantly among stages. The incidence 
at diagnosis of the cancer was 17.5%, nearly the same as 
the expected incidence of 18.2%. One hundred 
seventy-four patients had gallbladder disease— 101 
diagnosed and treated before the cancer was diagnosed, 
54 diagnosed concomitantly with the cancer, and 19 
diagnosed during the follow-up period. Evaluated by 
stage and grade, 51 were associated with [AGI disease, . 
591AG2, 151AG3, 24 IBG1, 18 IBG2, and 7 IBG3. This 
is the only associated disease in which a significant num- 
ber of patients had the diagnosis made concomitantly 
with the diagnosis of endometrial cárcinoma. 

In this study.group, hypertension was defined as 


- blood pressure of 150/90 mm Hg if the patient was 60 
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Table X. Primarv treatment (No. of patients) 
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Stage and grade 


Treatment* 


TAH with BSO only 
TAH and BSO: : 
Ra to vault 39 
Ra to vault and Rö to pelvis: 2. 
Rö to pelvis 3 
Intrauterine Ra and TAH and BSO 5 
Wertheim hysterectomy with node dissection — 
Wertheim hysterectomy with node dissection — 
and Rö to pelvis 


VH only l 9 
VH with Ra to vault and Rö to pelvis - 

VH with BSO 11 
VH with BSO with Ra to vault . 2 
VH with BSO with Ró to pelvis - 

VH with USO 5 
Ra and Rö only | 6 
Total | ap 197 


106 1? 35 


apere terere] Tot 
12 
3 
0 
6 
l 
H 
1 
l 
2 
27 


p M O23 dX o 
| m ND @ to 


16 
| 
25 

3 
1l 
21 


577 


*TAH = Total abdominal hysterectomy; BSO = bilateral salpingo-oophorectomy; Ra = radium; Rö = x-radiation; VH = 


vaginal hysterectomy; USO = unilateral salpingo-oophorectomy. 


years of age or younger and.160/100 mm Hg if she was 
more than 60 years of age. There were 233 cases of 
hypertension in the entire group—78 with IAGI, 64 
IAG2, 15 IAG3, 37 IBGI, 25 IBG2, and 13 IBG3. 
There was no significant difference between the 
groups. Of these 233 patients, 217 were diagnosed be- 
fore the cancer was found, 10 concomitantly, and 5 
during the follow-up period. The expected incidence 
of hypertension at the time of diagnosis was 41.1%, 
based on the age-specific incidence rates of hyperten- 
sion in an Olmsted County study among women with 
intact uteri? 

Obesity was determined in two categories—20% 7o Or 
more over weight for height and 3096 or more over 
weight for height, based on Metropolitan Life Insur- 
ance Company height-weight tables (Table VII). The 


heaviest patient in the series weighed 515 pounds. The | 


percentage of obese patients was significantly greater 
for patients with G2 and G8 Stage IA disease than for 
those with IAG1 disease, and the percentage of obese 
patients in all Stage IB subgroups was significantly 
greater than that for the corresponding subgroups of 
Stage IA. 

A total of 83 patients in the entire series had thyroid 
problems. Forty-two had had thyroid operations—34 
for fetal and colloid adenomas, 3 for thyroid cancer, 
and 5 for unknown reasons. Fight were being treated 
for hyperthyroidism, and the remainder were receiv- 
ing therapeutic coses of thyroid for “hypothyroidism.” 


Estrogen exposure. Patients were considered as hav- 
ing been exposed to estrogen if they had been receiving 
estrogens for 6 months or more up to the 2 years be- 
fore the diagnosis of endometrial carcinoma. The per- . 
centages exposed were: Stage IA—31% for G1, 1496 
for G2, 6% for G8; Stage IB— 2146 for G1, 8% for G2, 
and 7% for G3. Levels of estrogen exposure were much 
higher in patients with G1 lesions, in both Stage IA and 
Stage IB, than in the other groups. 

Prior dilatation and curettage. Excluding dilatation 
and curettage done for pregnancy-related reasons, the 
following was the percentage of patients who had dila- 
tation and curettage for abnormal bleeding at any time 
in their lives before the diagnosis of their endometrial 
cancer: Stage JA—28% for Gl, 17% for G2, 9% for 
G3; Stage IB— 2646 for G1, 22% for G2, and 19% for 
G3. Overall, 2296 of the entire group had previous dila- 
tation and curettage. Those with G3 lesions represent 
an older group who mav have been subjected to fewer 
of these procedures. In our Rochester study,'? 28% of 
the control subjects had had dilatation and curettage, 
compared with 21% of the cancer patients. | 

Blood type distribution was type A 4696, B 7.9%, O 
41.8%, and AB 4.2%. Overall, 16% were Rh negative. 
There were no unusual differences in the distribution 
of blood types and Rh. 

Other invasive cancers. Table VIII shows the other 
primary malignancies associated with the entire series. 
In the case of the two most frequently seen lesions, 


~ 
- 


Volume 136 
Number 7 ' 


120 


110 


Percent alive 





5 
06 '1 2 3 4 5 


Years 


Fig. 1. Observed survival, by stage and grade, all forms of 
treatment included. 


those of the breast and colon, the excess frequency was 


not a significant one (Table IX). 


Treatment. Table X shows the forms of treatment 
administered for the stages of disease. In the entire 
group, 401 patients were treated with operation only. 
One hundred ten had operation plus radium or cesium 
to the vault administered via medium vaginal cylinders 
with 50 mg of radium or radium equivalent that deliv- 
ered 3,500 rads to the surface epithelium and 1,100 


‘rads at 1 cm in 14 hours. The use of postoperative 


external-beam radiation therapy to the pelvis was re- 
served for patients with positive nodes or deep pene- 


` tration of the myometrium noted at operation. Among 


the 21 patients who received radiation therapy only 
were 6 with Stage IAGI, 6 IAG2, 3 IBGI, 4 IBG2, and 
2 IBGS disease. The reasons for the absence of 
definitive operation were patient refusal in 4, shock at 
time of dilatation and curettage in 1, atrial fibrillation 
at dilatation and curettage in 2, class IV cardiac disease 
in 2, severe hypertension in 2, congestive heart failure 
in 2, bedridden state because of parkinsonism in 1, 
bedridden and senile state at 85 years of age in 1, 
stroke in 1, hepatic failure in 1, widespread metastatic 
carcinoma of the breast in 2, and uncontrolled diabetes 
in 2. In many of these instances there were also mul- 
tiple lesser reasons, but no patient had operation de- 
ferred because of obesity alone. Four of these patients, 
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70 * iBG3 
(N=27) 


60 


Years 


Fig. 2. Relative survival, by stage ard grade, all forms of 
treatment included. 


who had hypertension or diabetes, had total abdominal 
hysterectomy (T'AH) and bilateral salpingo-oophorec- 
tomy (BSO) 1 to 2 years later for recurrent bleeding. 
Of these, three had cancer at the time of recurrent 
bleeding. 

Survival. There were 5 postoperative deaths— 2 
from myocardial infarction on postoperative days 1 
and 6, 2 from pulmonary emboli on postoperative days 
l and 17, and 1 from congestive heart failure 11 days 
postoperatively. The operative mortality rate then was 
0.995. S 

Fig..1 shows the observed survival in each group, all 
forms of therapy included. Fig. 2 shows that the rela- 
tive survival in patients with Stage IAGI and Stage 
IBGI disease was exactly as one would expect for the 
population at large. This is also true for those with 
Stage IAG?2 lesions. It is also noted on both the ob- 


Served and the relative survival curves that Stage IAGI 


and Stage IBGI lesions behaved similarly, as did Stage 
IAG3 and Stage IBG3 lesions. Because of this, all 
further evaluations combine Stages IAG1 and IBCI as 
a group and Stages IAG3 and IBG3 as a group, 
whereas the Stages IAG2 and IBG2 groups are treated 
separately. This same information is shown in Table XI 
categorized by treatment. No survival curves were de- 
veloped for the smaller groups. 

Vigorous dilatation and curettage alone left no re- 
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Table XI. Relative survival with endometrial carcinoma 
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Form of operation 


Abdominal 
Abdominal | Abdominal | Abdominal Vaginal hysterectomy Vaginal 
None | hysterectomy | hysterectomy | hysterectomy | hysterectomy | and radium | hysterectomy 
Ovaries present after operation Yes 
Radiation after operation None Vault Pelvic None None None 
Stage IA and IB, Gl 0.49 1.01 1.03 1.07 1.04 0.94 1.02 
Stage IA, G2 0.96 0.99 0.93 1.06 —* 1.09 — 
Stage IB, G2 0.84 0.85 0.89 — — — — 
Stage IA and IB, G3 — 0.67 0.86 0.86 — — — 
*Fewer than five patients. 
Table XII. Survival after TAH and BSO with or without vault radium 
DE vault radium Vault radium 
10yr 

IA and IB, G1 179 93.2 1.00 85.4 1.03 47 95.7 1.03 87.7 1.06 
IA, G2 103 88.0 9.99 79.7 1.06 35 82.9 0.93 75.8 0.98 
IB, G2 32 78.1 0.85 74.2 0.92 10 80.0 0.89 80.0 1.05 
IA and IB, G3 22 58.8 0.66 58.8 0.82 14 71.4 0.81 54.3 


Table XIII. Depth of invasion in treatment groups 











% of entire 
oup receiving 






Depth radiation to vaginal 
of invasion vault (No. of patients) 

Stage IAGI: 21 179s 47 
Inner 20 160 89 40 85 
Middle 33 10 6 5 ll 
Greater 20 8 5 .2 
Unknown l - = ~~ 

Stage IAG2: 25 103 =- 35 ~= 
Inner 25 73 71 24 69 
Middle 21 22-9] 6 17 
Greater l 42 , 7 7 5 14 
Unknown l ] =- = 

Stage IBG2: 24 32 — 190 - 
Inner 17 20 62 4 40 
Middle 25 6 19 2 20 
Greater 40 6 19 4 40 

Stage IBG3: 39 22 - HM - 
Inner 36 l6 73 9 64 
Middle 75 1 4 3 2I 
Greater 29 5 23 2 l4 


sidual cancer in the uterus in 52 cases—overall, 9% of 
_ the entire group. There was no residual cancer left 
after curettage in 29 cases with IAGI disease, 10 IAG2, 
2 JAG3, 9 IBG1, and 2 IBG2. Of these 52 patients, 2 
subsequently had a recurrence, and they initially had 
IAGI and IBG? lesions. 

Fig. 3 shows the relative survival for the 2] patients 
who received only radiation therapy, which was not 


0.73 


unexpected because of the type of patient relegated to 
this form of treatment. | 

Table XII shows the observed and relative survival 
when the treatment was TAH/BSO alone and TAH/ 
BSO with radium to the vault. Survival with or without 
radium was not significantly different (Figs. 4 through 
7): Because patients were not randomized in this series 
to receive radiation to the vault, the depth of penetra- 
tion was evaluated in these two groups (Table XIII). 
When numbers were large enough to allow determina- 
tion of significant relationships, depth of invasion was ` 
shown not to have influenced the incidence of use of 
radiation to the vault, whereas stage and grade did. 

The percentages of recurrence by stage and grade 
were: IAG] 3%, IAG2 9%, IAG3 26%, IBG1 395, IBG2 
20%, and IBG3 30%. As would be expected, patients 
with the higher-grade lesions had the greatest number 
of recurrences, and this was coupled with the acer 
penetration (Table VI) and poorest survival (Fig. 1). 

Recurrence. Table XIV shows the sites of recurrence 
in the entire series. There were four isolated recur- 
rences in the vaginal vault—1 after radium therapy to 
the vault, 2 after TAH/BSO only, and 1 after TAH/ 
BSO and pelvic irradiation. 

Among the 52 patients with recurrence in the series, 
28.8% experienced ihe recurrence in the first 12 
months, 33% after more than 3 years, and 15. 4% after 
more than 5 years. 
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l Fig. 6. Relative survival, Stage IBG2, after TAH and BSO 
Fig. 4. Relative survival, Stage IG1, after TAH and BSO with without radiation to vaginal vault (group with radiation was 
- or without radiation to vagina! vault. i too small to plot). 
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Fig. 7. Relative survival, Stage 1G3, after TAH and BSO, with 
or without radiation to vaginal vault. 


Table XV shows survival by stage and depth of pene- 
tration. The relative survival shows that depth of pene- 
tration made no difference in Stages IAG], IBG1, and 
. IAG2. However, it was highly significant in Stages 
IBG2, IAG2, and IBG3. 

'Table XVI shows survival, both observed and rela- 
tive, related to menstrual status at the time of the onset 
of the cancer. Although the absolute survival is better 
for premenopausal patients, the relative survival is no-. 
Grade 3 carcinoma could not be evaluated. 

Table XVII shows survival in relation to obesity. 
Obesity did not influence survival for Stages IAGI, 
IBGI, and IAG2. Among patients with IBG2 disease, 
the obese group did considerably better, whereas fcr 
the IAG3 and IBG5 groups obese persons did sig- 
nificantly worse. 


Comment 


The evaluation of this series shows that the mean age 
of this group was 60.3 years, which is slightly older than 
the 58.7 years we reported in an earlier group.? Also, 
by comparison with the earlier group.* a greater num- 
ber of these patients had cancer diagnosed while they 
were asymptomatic— 3.396 for the earlier group versus 
9.596 for the entire present group. This, however, was 
a result of increased alertness on the physicians’ parts 
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and not a result of a concerted screening program, 
There is still a distarbingly high number of patients 
who had symptoms for more than a year before a diag- 
nosis was made, in spite of much more public aware- 
ness of signs and symptoms of cancer. 

Although late menopause! is stated to be associated 
with endometrial cancer, it did not appear to be the 
case in our series, in that approximately 40% to 50% of 
the entire group of women experienced menopause at 
less than 50 years of age. When we considered patients 
whose carcer occurred at more than 55 years of age, we 
found that age rather than age at menopause was asso- 
ciated with a higher grade of lesion. 

Wynde- and associates! showed that 2.7% of their 
patients with endometrial cancer had had pelvic ir- 
radiation to induce menopause. This is similar to our 
figure of 4.096. Certainly the group of 11 patients with 
operation-induced menopause should never have been 
in the series, because TAH should have been done with 
the BSO. 

The proportion of nulliparity in the study group is 
similar to that reported by others.’* '® 


The-number of high-grade adenoacanthomas (ad- 


enosquamous carcinomas) was small, and so no firm 
conclusions are possible concerning them. There were 
two cancer deaths among: the seven patients, for an 
absolute 5-year survival of 71%, which is not sig- 
nificantly different from that in the IAG3 and IBG3 
combined group. 

' Myometrial invasion® è !? has repeatedly been shown 
to correlate with grade of disease. This was well dem- 
onstrated in this series. Also it is evident that there was 
no difference in grade and depth of invasion between 
Stages IA and IB when evaluated by grade. The rela- 
tionship :s between grade and depth of invasion. 

Of the associated diseases, diabetes was more preva- 
lent in the study group than in the population at large. 
However, the incidence of gallbladder disease was the 
same as that expected in the general population.? It is 
not surprising that the only associated disease that was 
significantly often diagnosed concomitantly with the 
cancer was gallbladder disease. Hypertension occurred 
with the same frequency in this group as in the popula- 
tion at large. 

Obesity not only has been associated with endome- 
trial cancer but also has been shown to be a risk fac- 
tor.'* 17 In fact, in a previous case-control study, we 
found that obesity had a risk ratio of 3.8 whereas for 
prior estrogen exposure of 6 months or more the risk 
ratio was 2.3. In this series, obesity was found more 
often in patients with Stage IB than in those with Stage 
IA lesions. No explanation for this finding is evident. 
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Table XIV. Sites of recurrence by stage and grade 


Stage 


and grade 
IA: 
GI oom — 
G2 — l | “8 
G3 2 |] — 
IB: 
Gl — l 
G2 2 3 


G3 — m 


Table XV. Survival by stage and depth 


Inner third invaded 


IA and IB, G1 243 93.7 853 100 1.02 18 
IA, G2 112 89.0 81.5 0.99 1.05 33 
IB, G2 33 87.9 84.1 0.96 1.03 9 
IA and IB, G3 34 763 588 0.86 0.83 10 


no 69 | 


84.8 
67.0 
60.0 60.0 
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Site (No. of patients) 


Vaginal Vaginal wall mE Multiple 
vault other than vault Peivis Abdomen Lungs sites Total 


2 2 5 
l l 4 15 
— 2 4 9 
l 8 
l ] 2 12 
l 2 3 8 
Middle third invaded Outer third invaded 


Absolute (96) | Relative (%) Absolute (%) | Relative (%) 


83.3 0.98 1.24 13 923 72.9 1.10 1.12 


71.9 0.96 0.98 17 824 824 1.00 1.35 
67.0 0.73 0.83 12 57.0 57.0 0.65 0.80 


0.710 O91 16 563 36.1 064 O51 


Table XVI. Survival by premenopausal or postmenopausal status 


Premenopausal — 


Stage and grade No. 


IA and IB,Gl - 83 98.8 94.2 1.01 
IA. G2 14 92.6 92.6 0.96 
IB, G2 16 -87.5 79.5 0.90 
IA and IB, G3 4 100 66.7 -1.02 


Table XVII. Survival by obese or nonobese status 


Nonobese 


Stage and grade 

IA and IB, G1 ` 208 92.6 84.6 1.00 
IA, G2 -107 87.7 819 . 0.99 
IB, G2 > 30 66.5 59.1 0.74 


IA and IB, G3 38 73.4 54.5 0.83 


Estrogen exposure has been shown” to be associated 
most significantly with low-grade lesions, and that is 
borne out in this series. Estrogen exposure involved a 
wide variety of types, dosage ranges, and treatment 


patterns, but all were of more than 6 months’ duration... 


The 5-year relative survival of the 80 patients with a 
history of exposure to exogenous estrogen of 6 months 


Absolute (%) Relative (96) í 


Postmenopausal 
Absolute (%) Relative (%) 

i00 203 ~ 88.8 78.8 0.99 1.03 
1.00 154 86.0 75.2 0.98 1.03 
0.85 44 12:5 69.9 0.82 0.96 
0.71 58 63.5 49.9 0.72 0.71 

| i Obese — 

lative (%) Absolute (%) Relative (%) 


1.04 78 89.5 79.8 > 0.97 0.97 
1.09 61 84.5 67.0 0.95 0.91 
0.76 30 86.3 86.3 0.95 1.10 


0.75 24 54.1 44.5 0.62 0.62 


-who had Stage IAG1 disease was 1.03, or identical to 


that of patients without such a history. 

The number of patients with previous dilatation and 
curettage in this group was proportionately the same as 
that in a control group we used in our estrogen risk 
study? and thus not higher than in the general popu- 
lation. All reported series in which postoperative 
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radium has been used include the percentage of pa- 
tients in whom no residual disease was present at op- 
eration, and these percentages demonstrate the effec- 
tiveness of radiation. in this series, 9% of all patients 
had no residual disease after vigorous dilatation and 
curettage alone. 

Overall, 7.8% of patients had previously had invasive 
malignant disease, 2.6% had concomitantly diagnosed 
second primaries, and 5.5% subsequently experienced 
a second primary. It is commonly speculated that 
women are more likely to have multiple primaries in 
estrogen-influenced systems, Our data show a border- 
line significance for breast cancer and also for colon 
cancer. Moertel and associates?'^? concluded that 
neither their study nor the literature offered any con- 
vincing evidence that cancer in an estrogen-sensitive 
organ increases the probabilities of cancer in any other 
estrogen-sensitive organ. We would, on the basis of our 
findings, have to agree with this statement. Schotten- 
feld and Berg's?* results showed increased, but not 
significantly-increased (the numbers were small), risks 
for breast and colon cancer, as in our series. 

It is our policy that the keel of therapy for endome- 
trial carcinoma should be TAH and BSO. Operability 
rates of 7595! to 97%’ are reported. Our rate for 
Stage I disease in this series was 96.4%. The operative 
mortality rate was 0.9%. The reasons for not-perform- 
ing operation were listed, and in no instance was obe- 
sity the primary or sole reason for not performing op- 
eration. 

Although the series was not randomized, some of the 
surgeons operating during the study period rarely 
used radium or cesium to the vault, whereas others 
used it liberally. Its use was not limited to patients with 
‘high-grade lesions or to those with deep myometrial 
invasion. Myometrial invasion per se did not influence 


the use of postoperative radiation to the vaginal vault; 


whereas stage and grade did. 

When combined therapy has been used, a 5-year 
survival rate of 91.796 for Stage IA and IB lesions has 
been reported. For this series, the observed 5-year 
survival rates for Stages IA and IB were 88.8% and 
87.9%, respectively, when treatment was operation 
alone. However, the relative survival for these groups 
did not differ from that expected for this population. 

When combined therapy has been employed, the 
5-year survival for the well-differentiated lesion has 
been reported to be 98%, for moderately differentiated 
lesions 93%, and for poorly differentiated lesions 81%; 
no difference was demonstrated between Stages IA 
and IB. In this series, we noted 93% 5-year survival for 
patients with well-differentiated lesions, 88% for those 
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with moderately differentiated disease, and 58.8% for 
those with poorly differentiated lesions, when opera- 
tion alone was used. When survival for Stage IAGI, 
IBGI, and IBG2 lesions was evaluated and the age of 
the group was taken into account, the relative survival 
was identical to that of the population at large. This was 
not so for the higher-grade (G3) lesions in Stages IA 
and IB. It appears that the reason for the difference 
between Stage IAG2 and Stage IBG2 lesions lies in the 
significantly higher percentage (2296 for Stage IBG2 
versus 10.5% for Stage IAG2) with invasion into the 
outer third of the myometrium. 

As expected, the higher-grade re were associ- 
ated with a greater rate of recurrence. Overall, 28 of 
the patients with recurrence had the lesions at multiple 
sites or at sites other than the pelvis. There was a low 
incidence of isolated recurrence in the vault whether or 
not postoperative radium therapy to the vault was em- 
ployed. Unlike a previous series, in which the low- 
grade lesions tended to recur in the vault, there were 
no recurrences of low-grade lesions in the vaginal 
vault. If all vaginal recurrences are considered, it ap- 
pears that it would be best to use postoperative cesium 
applied to the entire vaginal wall as well as to tbe vault. 
With combined therapy,?? a 6% vaginal and pelvic re- 
currence rate has been reported for Stages IA and IB- 
combined. Ín our series the rate was 4.296 for this 
group. 

The evaluation of sutvival by stage and depth of 
penetration showed a significant decrease in survival, 
with increasing penetration for Stage IBG2 lesions and 
for Stage IAG3 and IBG3 lesions. These groups were 
not significantly different from one another. 

Although the absolute survival for the group of pa- 
tients whose cancer occurred premenopausally ap- 
peared to be better than that in patients with later on- 
set, the relative survival curve shows the groups to be 
identical. This suggests that the apparent difference 
lies only in the age of the patients and not in the charac- 
ter of the disease. | 

The two major risk factors that we evaluated were 
obesity and estrogen exposure. Obesity had no effect 
on survival among patients with Stage IAGI, IBGI, or 
IAG2 disease. The survival was significantlv better for 
obese persons with Stage IBG2 disease and significantly 
worse for obese persons with Stage IBG3 and Stage 
IAGS disease. We have no explanation for this result, 
for other factors were apparently evenly distributed in: 
these groups. Estrogen exposure in patients with Stage 
IAG1 and Stage IBG1 disease (the only group with 
large enough numbers to aliow evaluation of estrogen 
exposure) in ro way influenced survival. 
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Discussion 

DR. JOHN J. MikuTA, Philadelphia, Pennsylvania. 
Thisisa very compr ehensive evaluation dealing with 10 
years experience at the Mayo Clinic with Stage I carci- 
noma of the endometrium in 577 patients. Patients 
were classified according to the latest FIGO staging sys- 
tem so that in Stage I the depth of the uterus and the 
grade of the tumor were taken into account. Much of 
the information gleaned from the patient characteris- 
tics 13 not really new, such as the mean age of 60.8 years 
and zhe higher grade of lesions in older patients. It is of 
interest, however, that almost three times as many pa- 
tients with Stage IB were premenopausal at the time of 
diagaosis compared to patients with Stage IA (3496 ver- 
sus 13%), while overall almost 20% of all of the patients 
were premenopausal. One might speculate that the 
higher incidence of uterine leiomyomas in Stage IB 
(31.€96) versus Stage IA (20.5%) provided the anatomic 
reason for a greater tendency to irregular uterine 
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bleeding, which may have led to earlier diagnostic in- 
tervention and, therefore, earlier diagnosis. 

Among the associated diseases which were studied, 
gallbladder disease and hypertension were the same as 
expected in the general population. However, diabetes 
mellitus with an expected incidence of 4.3% was found 
to be doubled that in Stage IA and six times that in 
Stage IB. This is at variance with some data discredit- 
ing the association of diabetes with endometrial cancer. 
In addition the incidence of obesity was increased in 
Stage IB over Stage IA. Patients who had been exposed 
to exogenous estrogen tended to have more well- 
differentiated lesions in both Stages IA and IB. 

This series is significant in that it consists of only 13 
patients who had preoperative intrauterine radium fol- 
lowed by TAH and BSO while all of the other patients 
had primary surgical treatment alone followed by 
either total pelvic radiation, radium to the vaginal 
vault, or a combination of these. There were also 21 
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' patients who, for various reasons, had radiation treat- 
ment alone.. ' 

While the results reported a are generally se in 
Stages IA, GI and G2, and IB, G1 and G2, it is again 
apparent, as has been reported in many other series, 
that the survival of patients with G3 lesions in both 
Stages IA and IB leaves something to'be desired. The 
recurrence rate in the G3 lesions was 17 in 62 patients 
or 27%. Only 14 of the patients in this series with G3 
lesions received total pelvic radiation postoperatively. 
Iti is stated in the text that selection of patients for post- 
operative radiation was made on the basis of stage and 
grade rather than depth of myometrial penetration. 
However, it is obvious from the data presented that the 
recurrence rate is a reflection of not orily the grade of 
disease (G3—30% to 35% recurrence, G1—3% recur- 
rence) but also the depth of penetration of the myome- 
trium since this was found to be highly significant i in all 
of the G3 lesions and in Stage IBG2 lesions. Therefore, 
one questions the failure to utilize either pr eoperative 
or postoperative pelvic radiation i in the majority of pa- 
tients with G3 tumors. . 

The major defect in this report. is that it is a retro- 
spective review rather than a randomized prospective 
study. If the latter type of study. were undertaken, it is 
possible that we may have had some answers to ques- 
tions which plague us in the management of endome- 
trial carcinoma at this moment. The first óf these prob- 
lems is how to treat patients with Stage I G3 lesions and 
the second is how to determine at what point aggressive 
radiation therapy should be added to the treatment of 
patients with Stage I disease, depending on the depth 
of penetration of the myometrium. In looking at the 
recurrence figures it is immediately obvious that 
slightly over half of the recurrences were out of the 
pelvis, either in the abdomen or iri the lungs or in mul- 
tiple sites. From this one could conclude that adequate 
pelvic operation and pelvic radiation will fail to control 
the disease in over half of the patients who later de- 
velop recurrences. The problem, therefore, is not 
whether to simply identify those patierits who would 
benefit from added pelvic radiation but to identify 
those patients who are at high risk for developing ex- 
trapelvic recurrences and to add tc the treatment reg- 
imen either progestational agents or cytotoxic chemo- 
therapeutic drugs. 

I would like to ask Dr. Malkasian several questions. 


1. Were all of tke patients subjected to a fractional. 


curettage prior to aperation, and did any patient in this 
series show involvement of the cervix after hysterec- 
tomy which was not picked up by this technique? 

2. There are four patients who had radical hysterec- 
tomy with node dissection. What was the reason for 
selecting this treatment in these patients? 

3. Twelve of the patients had abnormal cytology 
leading to the diagnosis, while 43 were asymptomatic. 
What led to the diagnosis of endometrial cancer in the 
asymptomatic patients? 
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4, What were the reasons for selecting vaginal hys- 
terectomy over abdominal hysterectomy? _ 

5. What was the incidence of adnexal or other ex- 
trauterine disease fourid at the time of operation? 

6. Was peritoneal cytology utilized? 

7. Based on the results: presented what is your pro- 
posed treatment for Stage I endometrial cancer by 
substage and grade at the present time? 

DR. PAUL B. UNDERWOOD, JR., Charleston, South 
Carolina. This is a report of a large, well-analyzed 
group of women with Stage I adenocarcitioma of the 
endometrium, in which the authors have evaluated in 
detail the statistical significance of various believed con- 
tributing factors to this disease. 

In almost all clinics; uterine fundal nialignancies 
have replaced cervical carcinoma as the number one 
malignant gynecologic neoplasm. When compared to 
most human malignancies, endometrial carcinoma has 
an outstanding cure rate, yet when we analyze studies 
such as this and others over the past decade we can find 
areas fo- improvement. First of all, I agree entirely 
with the authors that there is no difference in survival 
between Stage IA and IB lesions and that survival is 
directly related to 2rade of the neoplasm and depth of 
myometrial invasion. The one difference found be- 
tween grade 2 malignancies could easily be due to the 
fact that there were only 60 patients in the Stage IB G2 
group, which ‘probably resulted in a large standard 
error of deviation. Second, when one obtains an abso- 
lute 5-year survival rate of 94% with a relative survival 
of 100% for grade | lesions with invasion of less than 
one third of the myometrium, and with only one vagi- 
nal wall and one pelvic recurrence in 243 patients, little 
room is left for improvement. Attempts for improve- 
ment would probably only increase morbidity. Al- 
though these data indicated a similar prognosis for 
grade ł lesions with deep myometrial invasion, I would 
question its validity since there were only 13 patients. 

A more thorough examination of this series suggests 
that the patients we need to concentrate upon for im- 
proved .survival begin with the grade 2 lesions, espe- 
cially when invasion is over one third the depth of the 
myometrium. Beginning with the grade 2 lesions with 
over one third of myometrial invasion, the prognosis 
progressively fell from an absolute 5-year survival of 
84% to one of 5696 for grade 3 lesions with invasion 
over two thirds cf the myometrium. In my opinion; 
emphasis on treatment for the future needs to focus on 
these patients, who represent 3895 of this series. In fact, 
7696 of the grade 3 lesions had deep myometrial inva- 
sion with a survival of less than 60%. | 

The authors indicated that preoperative or postop- 
erative radium did not alter the outcome; however, the 
usual dose was only 700 mg hours. It is riot surprising 
that this small amount of radiation would not have an 
effect. For comparison, they referred to the paper! I 
presented. before this Society 3 years ago on the use of 
preoperative radium in patients with adenocarcinoma 
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of the endometrium. Although we reported our dosage 
to the vagina in rads, we administered approximately 
5,400 mg hours of preoperative radium or 2,400 mg 
hours postoperatively to the vaginal cuff. I believe this 
significant difference in dosage could account for the 
varied outcome between the two series. 

Another noteworthy point was the 117 premeno- 
pausal women who had a 97% survival including all 
grades. Dr. Malkasian mentioned that 80 patients re- 
. ceiving estrogen with grade 1 neoplasms had a 100% 
survival. It would be of interest to know the survival of 
all Stage I patients receiving exogenous estrogens. 
These combined with the premenopausal women 
would produce over 200 patients whose neoplasms 
were under the influence of estrogen. I would predict a 
combined survival of over 95%. 

Last, I question the use of grade 3 prenatal 
as synonymous with adenosquamous carcinomas. I 
cannot recall a poorly differentiated adenocarcinoma 
of the endometrium associated with benign squamous 
metaplasia. However, certainly moderately differ- 
entiated adenocarcinoma can be seen with benign or 
malignant squamous epithelium. I do agree that there 
is no difference in prognosis between adenosquamous 
carcinomas of the endometrium and pure adenocarci- 
nomas when compared by stage, grade, and depth of 
invasion. 

In closing, I have one major question: When you 
return to Rochester next week, how do you personally 
plan to treat Stage I adenocarcinoma of the endome- 
trium? 


REFERENCE 


l. Underwood, P. B., Jr, Lutz, M. H., Kreutner, A., 
Miller, M. C., III, and Johnson, R. D., Jr.: Carcinoma of 
the endometrium: Radiation followed immediately by op- 
eration, Am. J. OBSTET. GYNECOL. 128:86, 1977. 


DR. RICHARD C. BORONOW, Jackson, Mississippi. I 
wish to comment on two points and conclude with a 
challenge. 

1. Results with grade I cancers. In the original 
manuscript, the authors demonstrated that women in 
this specific age group seem to have a better 5-year 
survival if they have grade 1 endometrial cancer than if 
they are so-called “healthy control subjects.” 

Thus, it seems reasonable to predict ‘a significant 
influx of otherwise healthy women to the Rochester 
area from various parts of the country with the hope 
that they might be found to have grade 1 endometrial! 
cancer and thereby achieve increased survival. I am 
sure these women will be pleased to note that this in- 
creased survival seems to be achieved whether or not 
postoperative vault radium is applied. However, the 
authors' original Fig. 3 suggests that this latter modality 
might be helpful, although this differential in survival 
apparently is not statistically significant. 

In a word, the grade 1 results are almost too good. I 
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Table I. Recurrence by grade, Stages IA and IB 


Grade Present series (%) 


MS-Duke-USC (%) 
(net all followed up 5 yr) 


l 2.8 i 
2 13:5 7.9 
3 37.7 25.6 


Table ITI. Therapy by grade (percent) 





Operation only (401), 72% of cases 53 39 8 

Preoperative intracavitary (13), 2% of cases 54 38 8 

Postoperative radium (110), 20% of cases 46 41 13 

Postoperative external-beam (32), with/ 25 31 44 
without radium, 6926 of cases 


Table II. aco. by dnas (number) 


Grade 
Operation only 212 158 31 
(939505 yr) (88965 yr) (59965 yr) 
Other cases 66 60 29 
Preoperative radium 7 5 ] 
Postoperative radium 51 45 14 
Postoperative ex- 8 10 14 


ternal-beam (with/ 
without radium) 


Totals - 278 218 60 


am reminded of a published comment by President 
Gusberg! a number of years ago. In a discussion of 
ovarian cancer, he said, “The only way most institutions 
have increased their cure rate is by getting a more lib- 
eral pathologist.” 

The subtleties of histologic interpretation are real 
and I stress that “pathology review” and the use of 
“referee pathologists” are not demeaning or hostility- 
inciting concepts or suggestions, but rather valuable 
and commonly employed practices in current critical 
analysis of data. Such plans enhance the validity of 
data, especially controversial data. In our own com- 
bined corpus cancer study involving the University of 
Mississippi, Duke University, and the University of 
Southern California,? we had the experience of having 
more than a handful of cases originally entered as 
grade | cancers subsequently rejected by the pathology 
review board, the consensus being that they repre- 
sented one of a spectrum of hyperplasias. Exclusions of 
such cases do make a difference. 

It is of interest to compare available recurrence in- 
formation by grade of the material in this presentation 
to our three-institution cooperative study.” Table I re- 
veals this differential, namely, that our grade 1 cases 
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incurred are in excess of double the recurrence rate 
when compared with the Mayo Clinic material. 

2. The second comment relates to therapeutic selec- 
tion in this series. The authors stated that the observed 


5-year survival was 93% for grade | tumors, 88% for - 


grade 2 tumors, and 58.8% for grades 5 and 4 tumors, 
when operation alone was used. The largely "operation 
alone" nature of their experience was stressed several 
times. 

I must emphasize that these salvage rates by grade 
must not, even as a casual observation, be interpreted 
-as the entire Mayo experience. In other words, this is 
not an "operation only” series; it is “operation only” for 
those cases apparently felt by the surgeon to have 
favorable operation-pathology prognostic features, but 


“operation with something else" when less favorable . 


features were disclosed. 

To document this I have utilized the essayists' own 
material from their Table I to prepare two additional 
tables. Table II indicates that in the 212 grade 1 cases 
a 9396 salvage rate was achieved with the "operation 
only" treatment, but there were 66 other grade 1 cases: 
7 had preoperative radium, 61 had posoperative ra- 
dium, and 8 had postoperative external-beam therapy. 
An 88% 5-year cure was achieved in 158 grade 2 cases 
when managed by operation only. In addition there 
were another 60 cases managed with adjunctive ther- 
apy. Finally, in.31 cases of grade 3 cancer, a 58.8% 
salvage rate was achieved by operation only. However, 
there were another 29 cases; therefore, 4895 of the 
grade 3 patients were treated with additional radio- 
therapy. l 

By converting these numbers to percentages, I sug- 
gest that we see the impact of histologic grade only on 
therapy. Looking at grade alone, we note in Table HI 
that 72% of the patients had operatien only and there 
is-a preponderance of well-differentiated lesions in this 
group. The 2% receiving preoperative intracavitary 
radiation are too few for any comment. The 20% of 
patients receiving postoperative radium suggest a slight 
shift toward less-differentiated tumors, and notably the 
6% of patients receiving postoperative external-beam 
therapy show a significant shift toward dedifferen- 
tiated tumors. No survival data of these subgroups of 
cases were presented except the “operation only” 
group. 

3. In conclusion, I believe the therapeutic challenge 
in this disease continues to be the careful identification 
of high-risk prognostic features and the application of 
the critical test; i.e., can therapeutic manipulation fa- 
vorably influence these factors? 

Of equal importance is the identification of a repro- 
ducible operation-pathology profile of cases to be 
treated by “operation only.” By looking more critically 
at their own “operation only” group, particularly com- 
paring those patients who were cured with those pa- 


tients who were not, the essayists ought to provide. 


much valuable data in this regard. 
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The chief value of any retrospective review is the 
identification of data usable for prospective studies. I 
suspect enormous data are stored in the computer 
from which this analysis was derived. I hope this re- 


. port, painted with rather broad strokes, is but the first 


to come from this material, that subsequently we will 
learn more about the finer details, the interrelation- 
ships of the various subsets, the impact, if any, on sur- 
vival by various therapeutic options, and plans for fu- 
ture clinical trials. 
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Dr. GEORGE D. WILBANKS, Chicago, Illinois. This is a 
significant, large, and well-studied group of patients 
with Stage I endometrial carcinoma, even though it is 
retrospective and treatment is nonrandomized. Radia- 
tion therapy is not without morbidity, inconvenience, 
cost, and some deaths, so a logical method of choosing 
those patients who benefit from radiation is important. 
There are many questions that arise when one has this 
amount of data presented in such detail. Dr. Malkasian 
and his colleagues did an outstanding job of evaluation. 
Most of the usual characteristics related to survival 
seem to hold true in this series. Increasing age is re- 
lated to increasing severity of grade of lesion. There 
was decreased survival with increasing depth of pene- 
tration and increasing grade. However, several obser- 
vations are somewhat at variance to those of previous 
series and bear noting. 

The relative survival is compared to 1960 life tables. 
Are these applicable to survival in 1975 to 1980? The 
Broders classification is classically a cytologic one where 
grading is more related to histologic pattern. Are these 
retrospective adjustments accurate? Even though the 
older patients had more poorly differentiated lesions, 
there were more older patients with IA lesions than IB 
lesions. Does this mean the tumor is slower growing in 
the older patient? 

The observations on the pelvic lymph nodes bear 
comment. Forty-four of 577 patients (7.6%) had nodes 
sampled with 17 (3%) positive for malignancy. It is as- 
sumed that these biopsies were taken because of en- 
larged nodes. Would the author please comment. 

Fifty-two patients (9%) had no residual tumor in the 
uterus following curettage. One might question earlier 
data on radiation “sterilization” of the uterus from 
these observations. Most disconcerting was the fact that 
even with this superficial disease two of these patients, 
both of whom had grade 1 lesions, had recurrence. 

From all these facts, what should one “take home”? 
Ninety percent of the patients were symptomatic, yet 
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many had symptoms for a long time prior to diagnosis. 
It seems that more screening of asymptomatic patients 
is indicated in this prevalent lesion and that patients 
and physicians need to be alerted to significant symp- 
toms. The grade of the lesion seems most significant in 
survival and must be considered in treatment plans. 
Radiation therapy should be used very selectively in the 
management of patients with endometrial carcinoma. 
Finally, follow-up must be extended as significant 
numbers of recurrences develop many years after 
treatment. . 

Dr. JOHN H. Isaacs, Evanston, Illinois. It is interest- 
ing that 9.5% of the patients were asymptomatic and 
had cancer diagnosed only because of the physicians’ 
increased index of suspicion and not as a result of a 
screening program. Although a routine screening 
technique, as has been adopted for cervical cancer, has 
not been generally accepted by the clinician; if such 
were the case the percentage of asymptomatic endome- 
trial carcinoma discovered might well exceed the 9.5% 
incidence noted on the present series. In the 1978 An- 
nual Report of the American Cancer Society, attention 
is called to the unprecedented success of the Papani- 
colaou test in detecting cervical cancer and reducing 
the mortality rate to less than one third the rate of 40 
years ago. In spite of this, however, no mention is made 
in their report of the possible value of endometrial cy- 
tology in the detection of endometrial carcinoma; in- 
stead the authors warn against abnormal bleeding and 
obesity. One wonders if it will take the medical com- 


munity as many years to accept endometrial cytology as - 


a routine screening method as it took for cervical cytol- 
ogy to be accepted, namely, from 1928 to almost 1950. 
Certainly it would be tragic if endometrial cytology 
were ignored’ because of a dearth of trained cytolo- 
gists or because of the criticism that endometrial cytol- 
ogy will not always detect endometrial carcinoma 
precursors. | 

In 996 of their cases, the diagnostic curettage had 
removed the gross tumor since no tumor was found 
when the nonirradiated uterus was removed. This is 
particularly significant since no residual tumor in the 
excised specimen has often been accredited to preop- 
erative irradiation. 


In this country radiotherapy has generally been 


given preoperatively with the idea of preventing tumor 
spread at the time of operation, to utilize the uterus asa 
radium carrier, and to reduce the incidence of vaginal 
vault metastases. In this series, however, there were 
only four isolated vault recurrences out of the 577 cases 
treated. |] 

Additionally, there are a number of reports that 
would challenge the superiority of preoperative radia- 
uon." ? A large series reported from the University of 
Milan noted isolated vaginal metastases in only 0.5% of 
their cases in which no preoperative vaginal and in- 
trauterine irradiation was employed.? Piver and asso- 
ciates! have recently reported on a prospective study 
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comparing the end results of three treatment modali- 
ties: hysterectomy alone, hysterectomy plus postopera- 
tive vaginal radium, and preoperative radiation. Excel- 
lent and comparable rates were achieved by all three 
methods. 

At present, therefore it seems that there are some 
compelling reasons for the initial therapy for Stage I 
disease to be primary operation. Such reasons include: 
(1) If preoperative radiation is employed, unless oper- 
ation follows within a few days, one is deprived of in- 
formation about the depth of myometrial invasion and 
possible occult spread to the cervix; (2) the radiation 
may interfere with the ability to perform progesterone 
receptor studies and thus lose valuable information in 
treating some patients; (3) considerable morbidity is 
sometimes associated with radiation; (4) there does not 
seem to be any logical reason to irradiate and then to 
remove the organ shortly thereafter (certainly it is not 
generally accepted in the management of other malig- 
nancies); (5) there is no convincing proof of the su- 
periority of preoperative irradiation. 

It seems logical, therefore, in treating patients with 
Stage I endometrial carcinoma for the initial approach, 
when medically feasible, to be TAH and BSO. This 
treatment should be supplemented with postoperative 
irradiation, depending on the surgical and pathologic 
findings. 

In conclusion, it should be remebered that a 5-year 
survival rate of 90%, as noted in most series, necessi- 
tates a large number of patients and a long observation 
period to demonstrate a significant benefit from a par- 
ticular treazment scheme. 
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DR. MALKASIAN (Closing). In answer to Dr. Mikuta’s 
question, the radical hysterectomy and node dissection 
patients had this done specifically because at the time of 
initial surgical evaluation palpable nodes were biopsied 
and found to be positive. 

In regard to the question of the number of patients 
who had carcinoma found after negative cytology, all 
but two of those had an episode of minimal vaginal 
discharge with several other stigmas associated with 
endometrial cancer patients. The figure that we do not 
have in relation to that statistic is how many women in 
the same age group had a similar situation, a curettage 
and no cancer. 
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Our current thoughts about treating Stage I endo- 
metrial carcinoma are, for those with Stage IA and 
IBGI lesions, TAH and BSO only, unless there is in- 
volvement of the cuter third of the myometrium or 
positive nodes. 

The same situation would exist for those in both 
stages with the G2 lesions. For IA and IBG3, the choice 
is TAH, BSO, and pelvic radiation and progesterone 
therapy. | | 

In light of what is surfacing about progesterone re- 
ceptors in endometrial cancer, even at that we would 
only expect to see, perhaps at best, the prevention of a 
third of those distant recurrences with the use of sys- 
temic progesterone. 

Dr. Underwood's comment about the quantity of 
radiation delivered to the vaginal vault 1s most perti- 
nent. In light of what was found in evaluating the 
series, the current dose of irradiation to the vaginal 
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vault is cesium, 2,100 mg hours radium equivalent, 
which delivers a surface dose to the vaginal epithelium 
of just under 10,000 rads and to a 1 cm depth just 
under 3,500 rads. 

Second, radiation to the vagina following operation 
where it is currently being used is different in light of 
the fact that there were isolated vaginal recurrences 
other than in the vault. Patients are also receiving 
radiation with a cylinder that includes the anterior wall 
for the length of the vagina. 

Drs. Boronow and Woodruff appropriately pointed 
out one of the problems when relative survival adjusted 


.for age distribution is used. The comments alluded to 
the fact that there are groups having over 100% rela- 


tive survival. It is a statistical situation that whenever 
there is an adjustment for age distribution in a group 
this is bound to happen when there is a high observed 
survival rate in a disease treatment program. 
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OBSTETRICIAN- 
GYNECOLOGIST 


Board Certified or eligible OB-GYN 
needed immediately to replace re- 
tiring partner of busy 3-man group. 
All aspects of modern and proares- 


International Symposium 
on Genetic Issues 


June 2-4, 1980: An International Sympo- 
sium on Genetic Issues in Pediatrics, Perin- 
atology and Obstetrical Practice will be co- 


sponsored by the University of California 
at Los Angeles (UCLA), Harbor —UCLA 
Medical Center, and the Institute for 
Pediatric Service of the Johnson & Johnson 
Baby Products Company. Meeting will be 
held at the San Francisco Hilton, San Fran- 
cisco, California. Chairman: Dr. Michael 
Kaback. Twenty credit hours in Category I 
of the Physician's Recognition Award of 
the A.M.A. will be granted to the at- 
tendees. Application for credit from 
American Academy of Pediatrics and from 
ACOG has been made. For further infor- 
mation write to: Steven Sawchuk, M.D., 
220 Centennial Avenue, Piscataway, New 
Jersey 08854, Phone (201) 524-8846. 


sive general OB-GYN practice in- 
cluded except terminations. 


Northeastern Massachusetts metro- 
politan area near Boston, shore, 
and N. H. recreational facilities. 


Liberal salary and fringe benefits. 
Partnership prospects if compatible. 


For further information call: 
or write: 


Donald W. Gauthier, M.D. 
221 Boston Road 
No. Billerica, Mass. 01862 
1-617-663-6523 





JLSE DETECTION 


Detects fetal life early in pregancy (9-12 weeks) e Confirms fetal life throughout preg- 
nancy € Assesses rate and rhythm of the fetal heart during labor e Pocket size: 
à small, light and durable e Stethoscope style headset for privacy and isolation from 
» background noise € Jack for second headset permits patient or colleague to listen 
e Operates at an ultrasound frequency of 2.25 MHz e Powered by a long- 
ù% life, replaceable battery e Two simple controls: on-off switch and volume. 


NEW POCKET SPEAKER 
MODEL SA2 


Compact, battery-powered loudspeaker is a conve- # 
nient alternative to the stethoscope headset. 


TRIAL WITHOUT ! wish to order the 


Model FP3A ULTRA- | 
OBLIGATION SOUND STETHOSCOPE and/or the Model 


SA2 Speaker. | understand that | may return the units for full credit 
within two weeks after receipt if not fully satisfied. 













[]sEND iNFoRMATION []BILL ME []]cueck ENCLOSED 


PRICES 
Model FP3A: Includes headset, 


NAME : 
case, battery, coupling gel and 
instructions. $420.00 
Model SH3A: Extra headset. 
ADDRESS 39.50 
Model SA2: Pocket Speaker. 
CITY STATE ZIP $ 75.00 


P.O. BOX M (340 PIONEER WAY) TOLL-FREE TELEPHONE: 800 227-8076 
MOUNTAIN VIEW, CA 94042 IN CALIFORNIA, CALL COLLECT: (415) 965-3333 
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THE UNIVERSITY OF TEXAS 
HEALTH CENTER 
AT SAN ANTONIO 


presents the 
Seventh Annual 
Postgraduate Course 


“CURRENT OBSTETRIC 
AND 
GYNECOLOGIC PRACTICE”’ 
June 2-6, 1980 


The course, given in 3 parts, is designed 
for residents, recent graduates of training 
programs and practicing physicians who 
desire an update of modern clinical practice 
in Obstetrics and Gynecology. 


PART I — Gynecologic Pathophysiology 
-Directed by J. Donald Woodruff, Professor 
of Gynecology and Obstetrics and Pathology, 
Johns Hopkins University School of Medi- 
cine, Baltimore, Maryland. 


PART II — High Risk Pregnancy - Directed 
by Edward J. Quilligan, Professor of Obste- 
trics and Gynecology, University of Califor- 
nia at Irvine, College of Medicine, Irvine, 
California and Frederick P. Zuspan, Profes- 
sor and Chairman of Obstetrics and Gyne- 
cology, The Ohio State University School of 
Medicine, Columbus, Ohio. 


PART III — Gynecologic Endocrinology 
-Infertility - Directed by Val Davajan, Pro- 
fessor of Obstetrics and Gynecology, Chief, 
Section of Endocrinology and Infertility, 
University of Southern California School of 
Medicine, Los Angeles, California. 


The $400.00 enrollment fee includes a set 
of 35 mm Kodachrome slides, distributed at 
the start of the course for home study. These 
slides will also be utilized in teaching the 
course. In addition, study sets of actual 
microscope slides and microscopes will be 
set up to simulate a “‘practical’’ examination. 


Enrollment will be limited to 150 students. 
Registration must be made by May 1, 1980, 
and should be accompanied by a check pay- 
able to ‘“‘Current Obs-Gyn Practice." For fur- 
ther details and to register, write to C. J. 
Pauerstein, M.D., Department of Obstetrics 
and Gynecology, The University of Texas 
Health Science Center at San Antonio, 7703 
Floyd Curl Drive, San Antonio, Texas 78284. 


POSITIONS 
AVAILABLE 


OB/GYN 
ENDOCRINOLOGIST 


Qualifications: Must be board eligible or 
certified in Reproductive Endocrinology. 
(M.D. Degree plus post-residency two 
year fellowship). Either clinical training 
or experience in management of endo- 
crine problems is mandatory. Demon- 
strated ability to teach and perform 
research. 


Duties and responsibilities: Majority of 
time will be devoted to management of 
patients with problems relating to infertil- 
ity and gynecologic endocrinology. Also 
expected to teach students and house- 
officers, and conduct a research program 
related to endocrinology. Rank and salary 
dependent upon qualifications. 


DIRECTOR OF OB/GYN 
OUTPATIENT CLINIC 


Qualifications: Must be board eligible or 
certified in Obstetrics and Gynecology, 
Sub-speciality eligibility helpful but not 
mandatory. Demonstrated ability to teach 
students and houseofficers, and perform re- 
search in area of interest. 


Duties and responsibilities: Majority of 
time devoted to attending physician for 
clinical instruction of students and house- 
officers and management of patients. Also 
expected to conduct basic or clinical 
research in area of interest. Rank and 
salary dependent upon qualifications. 


EDGAR L. MAKOWSKI, M.D., CHAIRMAN 
Department of Obstetrics & Gynecology 
School of Medicine B-198 
University of Colorado Health 

Sciences Center 
4200 East Ninth Ave. 
Denver, Colorado 80262 


THE UNIVERSITY OF COLORADO is an 
equal opportunity and affirmative action 
employer, and it is our policy not to dis- 
criminate on the basis of race, sex, color, 
religion, age, national origin, or handicap. 


estrogen replacement therapy 
with minimal endometrial stimulation 


one 
100-microgram 
tablet 


once a week 















" Se 
a ea Se S ee eee i et ee eR ee a 
~~ 4- -= 
X , a ' "dm 
s rr AS 
Y" rue s " vox 7 
Raw ae eo C SENS Ar. | 
uv ae ee oe r Å d 
irc ave mU ANC 7 
E Versi 2 ey: 
HE xc re 
- Lu p^ 
UN | 
> v vv 
- 
^ 
. 





"A. IU 
Avo 


NXUENXNEIEROEL IG r J = Ti E "RC T 
ze. e v3 An f “Vs F sA i x Ted 
ae > " pry g Ph e .- A Li) AMI 
WU ERI UTI "^s om 1 qu A rays RIN + 
TE * eds A ma a^ CARI 4 M 4 
= ` * ie é N AN f te L j- 
a € 1 e m ^*. ' 
» Mir -aG M vor r v. ‘ Men p d 
1 , A ? 
Lad r » ô 


7 


S E 


n 





, cty ^ a 
E 4 
3 Hing EOS 
2v J 
reet > 
nues WE tee 
Ife *X d x A 


UN 


$ -r f ; 
M i A i 
E "Bee i i : : 


endometrial stimulation 


ESTROVIS 


quinestrol) 


Low maintenance dosage Minimal endometrial 
regimen of Estrovis stimulation at 


one 100-microgram tablet once a week (beginning recommended dosage 
two weeks after starting priming regimen of one 


tablet daily for seven days) 






Studies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 


Cut out and mail to: stimulation. 
B oounav Offer Expires 6/30/81 
?-DAVIS 
ESO | r— — E 
Attn: B. Howard Estrovis (quinestrol) well 
C] Soran peat TTS of Patient Trial Packs of established 
l | The therapeutic effectiveness, tolerance, and 
] — Printed Name of Physician | safety of Estrovis have been studied in more than 
I l 1700 women. Total experience comparing 
PALO me Lean : Estrovis to other synthetic estrogens and 
l (ev | conjugated estrogens demonstrated a prompt, 
l | smooth onset of action; a characteristic pattern 
| City State Zip E smooth, downward regression of flushes over 
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time... no ups and downs of relief, excellent 
© 1980 Warner-Lambert Company tolerance over lengthy periods of treatment. 
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distinct metabolic profile 


in vivo studies indicate Estrovis® (quinestrol) is 

e Rapidly absorbed 

e Stored in fatty tissue as unchanged quinestrol 
(Estrovis) 
Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 
Shown in a recent 
multicenter study? 


Therapeutic results of double-blind controlled 
study of 156 patients comparing Estrovis to 
conjugated estrogens and placebo confirmed once 
a week Estrovis regimen as effective as a daily 
regimen of conjugated estrogens (cyclic basis); 
'ommon estrogenic side effects with Estrovis 
comparable to those with conjugated estrogens; 
~elief of flushes obtained more rapidly with- 
4strovis—during first week's priming regimen 
| patient evaluation ) 


Jaumgardner SB, Condrea H, Daane TA, et al: Replacement es 
for menopausal vasomotor flushes. Obstet Gynecol 51: n 
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Simple, convenient dosage 
schedule 


Priming regimen: 
one 100-micro- 
gram tablet daily 
for seven days. 


Maintenance 
regimen: one 100- 
microgram tablet | 
weekly thereafter 
beginning two 
weeks after 


starting therapy. 


Please see brief summary of prescribing 
information on following page. 


ESTROVIS 


(quinestrol) 


The proper dosage 
of the proper estrogen 
for the proper patient 


PARKE-DAVIS 





New 
STROVIS 
(quinestrol) | 


The proper dosage 
of the proper estrogen 
for the proper patient 





BRIEF SUMMARY 
(Full Prescribing Information including references and patient insert are available on request.) 
Federal law prohibits dispensing without prescription. 


WARNING 
1. Estr Have Been Reported to Increase the Risk of Endometrial Carcinoma. 
Three i ndent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. INS studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last 
The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or poset abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 
There is no evidence at present that "natural" estrogens are more or less hazardous than "synthetic" 
estrogens at equiestrogenic doses. 
2. Estrogens Should not be Used During Pregnancy. 
The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
her they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case control study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 
In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 
If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION 

Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 

Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17a-ethynyl- 
estra-1,3,5(10)-trien-17B-ol. ; 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 

CLINICAL PHARMACOLOGY 


Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 
uterine end-points in mice, rats and rabbits. 
The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
€— ^ postpartum breast discomfort. 


Estrovis (quinestrol) is indicated in the treatment of. ]. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 
4. Female hypogonad:sm 5. Female castration 6. Primary ovarian failure 
Estrovis (Quinestrol) Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 
Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS à 

Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 
4. d abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 
treatment of breast or prostatic malignancy) 


1, Induction of malignant necplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, vea hen long-term followup of 2 single physician's practice has raised this possibility. 
Because of the animal data, is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
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2. Galibladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbladder 
disease in women receiving postmenopausal estrogens, similar to the 2-fold increase previously noted in users of oral 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 
3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effects ol 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal estrogen 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast engorgement are more likely 
to result in these adverse effects, and, in fact, it has been shown that there is an increased risk of thrombosis in mer 
Teceiving estrogens for prostatic cancer and women for postpartum breast engorgement. 
a. Thromboembolic disease. It is now well established that users of oral contraceptives have an increased risk of various 
thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and myocargi 
infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An increusec 
risk of postsurgery thromboembolic complications has also been reported in users of oral contraceptives. If feasible 
estrogen should be discortinued at least 4 weeks before surgery of the type associated with an increased risk ol 
thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of estrogens has not been 
found, this-does not rule out the possibility that such an increase may be present or that subgroups of women who have 
underiying risk factors or who are receiving relatively large doses of estrogens may have increased risk. Therefore, estrogens 
should not be used in persons with active thrombophlebitis or thromboembolic disorders, and they should not be used 
(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use. They 
should be used with caution in patients with cerebral vascular or coronary artery disease and only for those in whom 
estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate and 
breast, have been shown in a large mo ive clinical trial in men to increase the risk of nonfatal myocardial infarction, 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Although 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not yet 
been reported in association with other estrogen or preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also beer 
ud. m taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is 
at this time. | 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with 
use, especially if high doses are used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients or 
PARA MN oral contraceptives. For this reason, diabetic patients should be carefully observed while receiving 

rogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and bone 
metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium level. 


PRECAUTIONS 

A. General Precautions - 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatment 
and eun physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, and 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 

2. Fluid retention— Because estrogens may cause some degree of fluid retention, conditions which might be influenced by 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal oi 
excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not clear 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depressior 
should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. x 
6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. | 
7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patients 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The followin 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increa 
prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ag- 
ppn c. Increased De binding globulin (TBG) leading to increased circulating total thyroid hormone, as measured 
by PBI, T4 by column, or TÀ by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response to 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentration. 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. A 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only wher 


. eroi 2 many drugs are excreted in human milk. 
ADVERSE REACTI 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder disease. 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adverse 
reactions have been reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system . Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-liké 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Chan 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts : Tenderness, enlarg 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma o: 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruption 
Loss of scalp hair, Hirsutism, 5. Eyes : Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS: Headache 


migraine, dizziness, Mental ion, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydrate 
tolerance, Aggravation of ia, Edema, Changes in libido. 
ACUTE OVERDOSAGE 


Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children indicate tha 
serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION 


For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitis 
kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: ! 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenance 
schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if the 
therapeutic response is not that which may be desirable or considered optimal. — — 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued a“ 
promptly as possible. f 

Attempts to discontinue or taper medication should be made at three to six month intervals. - 
Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriat. 
diagnostic measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 


N 0071-0437 (P.D. 437) Estrovis (quinestrol) 100 microgram Tablets are supplied in bottles of 100 Tablets. 
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Effects of dietary lead and zinc on fetal organ growth 


PRESTON V. DILTS, Jr., M.D. 
ROBERT A. AHOKAS, PH.D. 


[Aemphis, Tennessee 


In order to further understand the effects of ingested lead (Pb) on the fetus and the possible 
nteraction of the trace element zinc (Zn) with Pb, groups of rats with dated pregnancies were fed 0, 
10, 50, 100, 200, or 500 mg/L. of Pb in water throughout pregnancy. Diet was provided ad libitum. A 
Jroup pair fed with the 200 mg/L of Pb group and a group fed both Zn and Pb, 200 mg/L, were 
also studied. Placental weight remained constant, but cell division and total protein level were 
decreased while cell size increased markedly. Fetal carcass and liver weight, cell division, and 
protein were decreased while cell growth was unchanged. Brain weight decreased while cell 
division, growth, and protein were unchanged. Kidney weight, cell division, and protein level were 
unchanged but cell growth was decreased. Organ dry weight varied with wet weight while the 
percentage of water was unchanged. Whether pair feeding and Zn supplements improve carcass 
and liver weight is questionable. (AM. J. OBsTET. GYNECOL. 136:889, 1980.) 


THE METABOLISM, interaction, and beneficial or toxic 
effects of trace metals in pregnancy are the subject of a 
long-term program of investigation in our laboratory. 
Zinc (Zn) has been reported by our group to counteract 
the toxic effects of cadmium (Cd) in the rat.! Fetal 
growth retardation caused by Cd was the result of de- 
creased cell division and cell growth. Pair feeding im- 
proved fetal status but not to control levels. Zinc sup- 
plement returned fetal weight to near control levels. 
Since the multiple organ system gross malformations 
that occur with Cd toxicity? are similar to those of Zn 
deficiency,’ as is fetal growth retardation, we proposed 
that Cd toxicity may be secondary to Zn deficiency. 
This was supported by lowered fetal Zn levels in Cd- 
toxic pregnancies. However, Zn supplementation cor- 
rected fetal growth retardation without completely cor- 
recting fetal Zn levels. 

The rat placenta also provides a barrier to Cd trans- 
fer aiter day 14 with minimal fetal accumulation but 
increasing placental levels of Cd.* Some of this effect 
may be due to low absorption rates (2% to 3%) from the 
intestine and resulting low blood gradients across the 
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placenta.? In other studies on lead (Pb), we have again 
described an apparent placental barrier after day 16.9 
Zn supplement improved fetal growth to near control 
levels but was not as beneficial to mother. Because of Pb 
interaction with other essential elements, such as iron 
and copper, the effects of Pb toxicity may not be en- 
tirely due to decreased intestinal absorption of food 
and Zn. 

The present study is designed to further clarify the 
effects of Pb toxicity on the fetus and to provide 
further information concerning the possible protective 
effects of Zn. 


Material and methods 


Virgin female Sprague-Dawley rats were caged one- 
to-one with mature male breeders. Vaginal smears 
were checked daily in the early morning and the day 
spermatozoa were found was designated as day 0 (day 
of conception) of gestation. The female animals with 
timed pregnancies were then housed singly in stainless 
steel cages from day 1 to day 21 of gestation, in a 
temperature-controlled room (82? F) on a 12 hour: 12 
hour light: dark cycle. Six groups of 7 to 8 dams each 
were fed a Pb-free basal mineral diet containing 2096 
sprayed egg white as the protein source and 4.02 kcal/ 
gm ad libitum from glass feeders. They were allowed 
distilied drinking water ad libitum, which contained 0, 
10, 50, 100, 200, and 500 mg/L of Pb as Pb acetate, 
from glass water bottles with stainless steel drinking 
tubes. Maternal food and water consumption and 
weight gain were monitored throughout gestation. 
Two additional groups of eight dams were pair-fed the 
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Table I. Effect of dietary Pb, pair feeding, and Zn supplementation on fetal organ and carcass wet 


weights (mean + SEM) 


Fetal 


Liver . 0.347 + 0.026* 0.331 + 0.021* 


Brain 0.260 + 0.005* 0.185 + 0.010*T 


Kidneys 0.051 + 0.005* 0.050 + 0.006*1 


Heart 0.030 + 0.002* 0.029 + 0.003* 


Carcass 4.627 +0.191* 4.092 + 0.262*1 





Numbers in parentheses are numbers of litters. 


0.184 + 0.009*1t 
0.045 x 0.004*1T 
0.029 + 0.002* 


3.824 + 0.334*1 


Pb concentration in drinking water (mg/L) 


0.322 + 0.038*T 


500 (7) 


0.253 + 0.019? . 0.240 + 0.0171 ` 0.230 + 0.0251 


0.183 + 0.007*t 0.178 + 0.005f 0.165 + Q.011f 


2.045 i 0.C04*1 0.040 + 0.003*Tt 0.035 + 0.0041 


0.028 + 0.002* 0.029 + 0.003* . 0.032 + 0.004* 


.3.412 + 0.2281 — 3.065 + 0.1771 2.952 + 0.2381 


Lack of common superscript indicates significant difference (p < 0.05). | 
Pair-fed and Zn supplement groups compared only to control and 200 mg/L of Pb groups. 


NS = Not significant. 


Placenta 


(gm) 
2 Um emo dM 
c Oo a o 
nu 
a 


Wet weight 


~~ Q 
O O 


Total Protein 
(mg) 


a o 
o oO 


E 
E 





l Protein /DNA 
D NN & u À 
O ù Q m 0 O, 
! 


4 
a e 
Fa 
Bo I b^, : b b b 
gE q 
$ * 
| od 
i 





pa Pair Fed ." 


PE mg/ml 


Fig. 1. Placental wet weight, total protein, total DNA, and 
protein/DNA ratio versus dosage of Pb in milligrams per mil- 
liliter. Dissimilar superscripts on the SEM bars indicate a sig- 
nificant difference (P = 0.05). 


average daily amount of food without Pb consumed by 
the dams fed 200 mg/L of Pb and given 200 mg/L of 
Zn in addition to 200 mg/L of Pb.° 

On day 21 of gestation the dams were killed by ether 
inhalation, and the fetuses and placentas were surgi- 
cally removed from the uterus. The live fetuses were 
separated from the placentas and membranes, and 
fetuses and placentas were pooled separately and 
weighed for determination of average live fetal and 
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Fig. 2. Fetal carcass wet weight, total protein, total DNA, and 
protein/DNA ratio versus dosage of Pb in milligrams per mil- 
liliter. Dissimilar superscripts on the SEM bars indicate a sig- 
nificant difference (P = 0.05). 


| placental weight. The fetal liver, brain, kidneys, and 


heart were dissected from the carcass, pooled sepa- 
rately, and weighed for determination of average 
organ weight. The placentas, carcasses, and organs were 
freeze-dried with a Thermovac lyophilizer, and the 
dry weight and percentage of water were determined. 

Estimations of cell division (total deoxyribonucleic 
acid [DNA]) and cell growth (protein/DNA ratio) were 
made. The dried organs were pulverized into a ho- 
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3.140 0.983 + 0.0131 0.262 + 0.0211 

<1).05 

1.786 0.191 + 0.005*+ 0.184 + 0.013*f 

«9.20 
1.524 0.046 + 0.001* 0.043 + 0.005* 

« ).20 

228 0.029 + 0.001* 0.031 + 0.002* 
N 

5.234 3.766 + 0.116 3.717 + 0.3011 

«0.05 


mogenous powder with mortar and pestle and the 


dried placentas and carcasses were ground to a homo- 
genous powder in a Tekmar grinding mill. Weighed 
aliquots of the dry powder were used for determina- 
tion of total DNA by a modification of the diphenyl- 
amine method,’ with calf thymus DNA used as the 
standard, and for the determination of total protein by 
a modification of the Lowry method,? with bovine 
serum albumin used as the standard. 

Data were analyzed by analysis of variance and the 
Student's t test. 


Results 


Organ and carcass wet weights are presented in 
Table I and Figs. 1 to 5; protein and DNA are pre- 
sented as milligrams per total wet weight of the organ 
or czrcass (Figs. 1 to 5). Pb, pair feeding, and Zn sup- 
plement had no effect on the percentage of water 
(Takle II) and dry weight varied as did wet weight. 

Placental weight was unchanged throughout (Fig. 1). 
Placental total protein declined gradually with increas- 
ing Pb consumption but this decline was significant 
only at 500 mg/L. Total DNA decreased significantly at 
10 mg/L of Pb and remaind low. Pair feeding and Zn 
supplementation did not increase DNA. The protein/ 
DNA ratio rose significantly above the control value at 
10 mg/L of Pb and remained elevated until 500 mg/L 
when it decreased significantly below the control value. 
Pair feeding and Zn supplement protein/DNA ratios 
were intermediate between control and test levels and 
not significantly different from either. 

Carcass weight (Fig. 2) was decreased from the con- 
trol value, significantly at 100 mg/L of Pb and up. Pair 
feecing and Zn supplementation did not significantly 
increase carcass weight. Carcass total protein was level 
until a significant decrease at 100 mg/L of Pb and 
above. Pair feeding and Zn supplementation raised the 
pro:ein level to an intermediate position, not sig- 
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Fig. 3. Fetal liver wet weight, total protein, total DNA, and 
protein/DNA ratio versus dosage of Pb in milligrams per mil- 
liliter. Dissimilar superscripts on the SEM bars indicate a sig- 
nificant difference (P = 0.05). 


nificantly different from either the control or the test 
value. DNA also decreased significantly at 100 mg/L 
and remained level above that. Pair feeding and Zn 
supplementation were not helpful. The protein/DNA 
ratio decreased significantly only at 500 mg/L. 

Liver weight was reduced significantly at 100 mg/L 
and up (Fig. 3). Pair feeding and Zn did not cause a 
significant increase in weight. Liver total protein de- 
creased gradually, but not significantly until 200 mg/L. 
Pair feeding and Zn supplementation increased total 
protein but not to a level significantly different from 
either the control value or 200 mg/L. DNA decreased 
gradually to a significant level at 200 and 500 mg/L. 
Pair feeding was not significantly different from either 
the control value or 200 mg/L, while DNA with Zn 
supplementation remained significantly below the con- 
trol value. The protein/DNA ratio did not change sig- 
nificantly from the control value at any test level. 

Brain weight (Fig. 4) was significantly reduced at the 
200 and 500 mg/L levels. Pair feeding and Zn supple- 
mentation increased weight to an intermediate level 
not significantly different from either the control or 
the 200 mg/L level. Brain protein decreased gradually, 
and the decrease was significant only at 500 mg/L. Both 
pair feeding and Zn supplementation increased pro- 
tein to control levels. The DNA value and protein/ 
DNA ratio were unchanged at all levels. 
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Table II. Effect of dietary Pb, pair feeding, and Zn supplementation on fetal tissue and placental 
dry weights and percentage of water (mean + SEM) 


Tissue 
Placenta 
% Water 
Liver 
% Water 
Brain 
% Water 
Kidneys 
% Water 
Heart 
% Water 
Carcass 


% Water 


9 I o9 I »—- 


0.116 + 0.005* 
84.2 + 0.3* 
0.071 + 0.003* 
76.8 + 0.7* 
0.024 + 0.001* 
87.7 + 0.2* 
0.0070 + 0.005* 
86.0 + 0.9* 
0.0045 + 0.0007* 
85.0 + 1.1* 
0.592 + 0.091* 


86.5 + 0.2* 


Pb concentration (mg/L) 


0.117 + 0.008* 
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100 
0.112 + 0.008* 
83.5 + 0.5% 
0.060 + 0.005+ 
76.5 + 0.4* 
0.022 + 0.002* 
86.1 + 0.4* 
0.0066 + 0.0005*t 
84.5 + 1.4* 
0.0037 + 0.0020* 
83.1 + 1.4" 
0.455 + 0.08611 


86.7 + 0.2* 





Lack of a common superscript indicates significant differences (P < 0.5). Pair-fed and Zn supplement groups compared only to 
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Fig. 4. Fetal brain wet weight, total protein, total DNA, znd 
protein/DNA ratio versus dosage of Pb in milligrams per mil- 
liliter. Dissimilar superscripts on the SEM bars indicate a sig- 
nificant difference (P = 0.05). 
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Fig. 5. Fetal kidney wet weight, total protein, total DNA, and 
protein/DNA ratio versus dosage of Pb in milligrams per mil- 


liliter. Dissimilar superscripts on the SEM bars indicate a sig- 
nificant difference (P <= 0.051. 
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. Effects of dietary lead and zinc 


Pair-fed at 





200 mg Pb/L. 
0.098 + 0.012* 
84.6 + 0.1* 
0.067 + 0.004*1 
76.7 + 0.5* 
0.025 + 0.001* 
87.0 + 0.4* 
0.0062 + 0.0002*F 
86.7 + 0.6* 
0.0039 + 0.0003* 
0.0039 + 0.0003* 
0.527 + 0.032*1 


86.1 + 0.5* 


200 mg Pb and 
200 mg Zn/L 


0.109 + 0.007* 
83.8 + 0.5* 
0.060 + 0.0067 
77.5 + 0.8* 
0.023 + 0.002* 
87.4 + 0.1* 
0.0061 + 0.0007*f 
85.1 + 0.3* 
0.0048 + 0.0003* 
0.0048 + 0.0003* 


0.510 + 0.045*T 
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Kidney weight (Fig. 5) declined gradually with in- 


creasing Pb consumption; this decline was significantat . 


200 mg/L and up. Zn supplementation did not cause a 
significant change while pair feeding increased kidriey 
weight significantly. Kidney protein decreased gradu- 
ally to significance at 200 mg/L. Pair feeding and Zn 


supplementation were not significantly different from — 


either control or test levels. DNA was significantly dif- 
ferent from the control value only at 500 mg/L, while 
the protein/DNA ratio was significantly lower than the 
control value at 50 mg/L and up. Pair feeding and Zn 
supplementation caused no increase. 

Heart weight was unaffected by Pb, pair feeding, or 
Zn supplementation (Table I) and there was in- 
sufficient tissue for protein or DNA analysis. 


Comment 


Pb is known to interfere with multiple organ systems, 
the principal ones being brain, renal, and hemato- 
poietic.? Brain growth is retarded and cerebellar DNA 
is reduced. Pb interrupts heme synthesis at all levels 
including preventing iron binding. Renal tubule dam- 
age leads to amino aciduria and glycosuria. Pb catalyzes 
nonenzymatic hydrolysis of adenosine triphosphate 
and inhibits leucine incorporation into ribonucleic 
acid.’ 


Zn is essential for most organ systems and deficiency 


: 86.3 + 0.7* 


severely retards growth and development as well as 
causes hypogonadism in male humans.’ Zn deficiency. 
in the female subject can completely disrupt estrous 
cvcles and cause infertility or pregnancy resorption, as 
well as fetal growth retardation, which is characteristic 
of all species studied. | 

In this study placental weight was unchanged by Pb 
(Fig. 1). However, cell division (DNA level) was mark- 
edlv inhibited at all Pb levels and neither Zn supple- 
mentation nor pair feeding caused any improvement. 
Cell growth or size (protein/DNA ratio) was increased 
with Pb in spite of decreasing protein levels, until a very 
high level (500 mg/L or 50 mg/kg) was reached. Pair 
feeding and Zn were not helpful. Since placental 
growth in the rat is by cell division to day 17 and by 
protein synthesis after that,!! dietary Pb effectively in- 
hibits both processes at the critical times necessary to 
affect placental size. In spite of this, placental weight is 
unchanged. Since the percentage of water is un- 
changed, some other substance must accumulate to ac- 
count for the discrepancy. 

Carcass cell division and protein (Fig. 2) were inhib- 
ited significantly by 100 mg/L of Pb or greater, while 
cell growth was unaffected until high Pb levels, i.e., 500 
mg/L. Zn and pair feeding had no significant effect. In 
spite of this, carcass weight was decreased at all levels, 
significantly at 100 mg/L of Pb and up. 
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Liver weight (Fig. 3) was markedly decreased at 100 
mg/L and up and pair feeding and Zn did not cause 
any improvement. Cell division and protein were re- 
. duced significantly at 200 and 500 mg/L, but cell 
growth was essentially unchanged at any level. Pair 
feeding and Zn did not help. 

Brain weight (Fig. 4) gradually decreased, with sig- 
nificance at 200 and 500 mg/L. However, neither cell 
division nor cell growth was significantly affected by 
Pb. Zn supplementation and pair feeding had no 
effect. 

Finally, kidney weight (Fig. 5) was significantly low- 
ered at 200 and 500 mg/L. Cell division did not de- 
crease until 500 mg/L, but cell growth was decreased 
at 50 mg/L. Zinc and pair feeding caused no im- 
provement. 

The effects of Pb, pair feeding, and Zn on fetal 
growth and development are confusing and are not the 
same as with Cd. Tne primary effect of dietary Pb on 
fetal growth (carcass and liver) appears to be a reduc- 
tion in cell proliferation. Although total protein is re- 
duced, the protein/DNA ratio is constant, indicating 
. constant cell size and that reduced carcass and liver 
` weights are due to reduced cell number. Other cell 
components have not been determined, however, and 
part of the observed weight reduction may be due to 
decreased amounts of these components. 

. The primary effect of maternal protein deficiency on 
fetal growth is also decreased cell proliferation. In 
this study maternal zood consumption was significantly 
reduced by 30% to 40% at 50 mg/L of Pb and up? and 
pair feeding did little to increase fetal weight and DNA 
levels, which indicates that the observed effects on fe tal 
growth are the resu:ts of maternal malnutrition. How- 
ever, Zn supplementation increased maternal food 
consumption to near the control value without sig- 
nificantly increasing fetal weight or total DNA, indicat- 
ing that maternal malnutrition is not solely responsible 
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.for the observed fetal growth retardation. These re- 


sults are somewhat conficting with those of Cerklew- 
ski,? who found that 120 mg/L of Zn supplement sig- 
nificantly improved fetal MEINES in dams fed 500 mg/L 
of Pb. 

The fetal brain and kidneys show a different pattern. 
Brain weight decreases with increasing Pb consump- 
tion, but neither cell division nor cell growth is sig- 
nificantly changed. Some other cellular substances 
must account for this decreased brain weight since 
there was no change in the percentage of water. 
Michaelson" observed a 15% to 20% decrease in brain 
cell number in neonatal rats nursed by Pb-intoxicated 
mothers for 3 to 4 weeks; however, the dietary Pb level 
was extremely high (4.5%). 

Kidriey weight also decreases with increasing Pb con- 
sumption, but cell growth (protein/DNA ratio) de- 
creases while cell division continues. Maternal protein 
deficiency also results in retarded fetal kidney growth 
primarily by reduced cell proliferation. 

An additional factor which may affect fetal growth 
must be considered. Reduced placental function, Le., 
nutrient transfer, can result in fetal growth retarda- 
tion. Knowledge about the interactions of nutrition and 
placental growth, metabolism, and transfer is fragmen- 
tary, but a relationship between maternal protein mal- 
nutrition and reduced placental amino acid transfer 
has been established.'® Although we have not studied 
placental transfer per se, these results indicate that low 
Pb levels affect placental growth and metabolism. 

Further investigation into lipids, carbohydrates, 
amino acids, and other nutrients is necessary. The in- 


— teraction of Pb and Zn with the other essential and 


toxic trace metals should be studied. Finally, long-term 
effects through several generations of low doses of Pb 
and other trace elements at levels similar to those of the 
environment should be investigated. 
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Discussion 


DR. JACK N. BLECHNER, Farmington, Connecticut. 
Drs. Dilts and Ahokas have provided us with additional 


data from their continuing study on the effects of trace 


heavy metals in gestation. This investigation provides 
information concerning the poisonous effects of lead 
on the growth of certain fetal organs and the possible 
sparing effects of the addition of zinc. A variable pat- 
tern of growth suppression is seen in different fetal 
organs. The picture is not the same as that caused by 
lead toxicity in adults or by a deficiency of zinc in preg- 
nant animals. In the discussion of their results, the au- 
thors indicate that the effects of lead, pair feeding, and 
zinc on fetal growth and development are confusing. 
The authors believe that their data on the effects of 
pair feeding and zinc supplementation upon fetal 
weight and total DNA levels indicate that maternal 
malnutrition is responsible, but is not solely responsi- 
ble, for the observed fetal growth retardation. 
Underweight fetuses can result from a variety of fac- 
tors, including maternal undernutrition, aberrations in 
uterine and placental blood flow, insufficiencies of pla- 
cental transfer, intrauterine development at high al- 
titudes, drugs, toxic chemicals and elements, chromo- 


somal defects, and intrauterine infections. In this 


study, two factors have been identified by the authors, a 
significant reduction in maternal food consumption at 
and exceeding dietary levels of 50 mg/L of lead and the 
toxic effects of lead itself. In order to estimate the rela- 


tive effects of each of these variables on fetal growth, - 


the authors used two groups of controls, one pair-fed 
without lead and the other given supplemental zinc. 
The results are confusing because generalized under- 
nutrition alone appears sufficient to cause almost all 
the findings that could be attributed to plumbism. My 
first question is would not the experimental design be 
improved by adding a group of control animals fed ad 
libitum and comparing the percentage of reduction in 
organ weight caused by undernutrition in the pair-fed 
group with the percentage of reduction in organ 
weight caused by undernuirition plus lead feeding in 
the experimental group? Would it not be possible to 
learn which organs are relatively more affected and 
which are spared by undernutrition versus lead by such 
comparisons? l 

The second focus for my comments concerns the 
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mechanism by which lead exerts any deleterious effects 
in.excess of those caused by undernutrition alone. 
Would measurements of the concentrations of lead in 
the carcasses of mothers and fetuses suggest a direct 
effect of lead on fetal growth processes if maternal- 
fetal lead levels and effects on growth correlate? 
Would a larger animal preparation help elucidate 
the mechanisms of growth impairment? By example, 
prolonged fetal narcotic exposure is known to result in 
intrauterine growth retardation, but the mechanism is 
unclear. For this reason, the effects of maternally ad- 
ministered morphine on maternal nutrition have been 
examined in our laboratories in the chronically 
catheterized fetal sheep. Measurements have been 


made of maternal and fetal blood glucose levels, umbil- 


ical blood flow, fetal oxygen consumption, and fetal 
uptake and excretion of glucose, lactate, and pyruvate. 


' In this situation, morphine-induced hyperglycemia oc- 


curs in both mother and fetus and results in fetal glu- 
cose excretion, which may alter the intrauterine envi- 
ronment in a manner that results in intrauterine 
growth retardation. 

DR. A. ELMORE SEEDS, JR., Cincinnati, Ohio. Dr. 
Dilts has given us a large amount of interesting infor- 
mation on the effects of dietary lead and zinc on fetal 
organ growth in the rat but I think the most important 
facts are: (1) Maternal food intake and fetal body, liver, 
brain, and kidney size decreased significantly following 
maternal lead (Pb) ingestion at levels above 50 to 200 
mg/L in drinking water throughout pregnancy. (2) 
The mechanism of this reduced growth was examined | 
for the first time by well-accepted standard techniques 
to estimate cell division and cell growth from mea- 
surements of total DNA and protein/DNA ratios, re- 
spectively. As might be expected, the initial findings 
were discrepant and somewhat-confusing in that de- 
creased cell division, not cell growth, appeared to play 
the major role in reduction in liver and total fetal car- 
cass size while reduced cell growth (but no change in 
cel] division) was associated with a reduction in kidney 
size but no change in placental size. In addition, no 
change in cell division or cell growth appeared to ac- 
company reduced brain weight. (3) Neither pair feed- 
ing without the lead supplement nor the addition of 
zinc to the diet to possibly counteract the lead appeared 
to be significantly effective in reversing the decreased 
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total body and organ growth seen in these studies even 
though in the latter case maternal food consumption 
was increased to near control values. These data were, 
therefore, interpreted as evidence that maternal mal- 
nutrition was not solely responsible for the observed 
intrauterine growth retardation and that a direct toxic 
effect of lead on either placental transport or the fetus 
must be considered. 

This study represents a sophisticated effort to pro- 
vide further information on the effects of dietary lead 
on fetal growth and the mechanisms involved and I am 
troubled by only one aspect. As you are all aware, en- 
vironmental exposure in pregnancy :o possibly toxic 
trace elements such as Pb is being evaluated with great 
concern by numerous federal regulatory agencies. Pro- 
tecting the fetus against such hazards becomes difficult, 
however, when one realizes that a sound basis for set- 
- ting standards for lead exposure in pregnancy simply 
does not exist. This study, for example, raises many 
interesting possibilities but provides little hard data on 
maternal exposure risk. Under steady-state conditions, 
the adult human will absorb from 2% to 12% and the 
maternal rat from 2% to 3% of ingested lead. Fetal Pb 
levels will equilibrate at approximately one third ma- 
ternal levels. However, numerous other dietary factors 
such as the amount of calcium, iron, copper, zinc, fat, 
and carbohydrate all significantly affect intestinal lead 
absorption and thus maternal and fetal serum and tis- 
sue lead levels. The most precise description of fetal 
exposure would be provided by measurement of ma- 
ternal and fetal tissue Pb levels and correlating such 
information with measured maternal ingestion of this 
compound. 

In this study decreased fetal organ growth following 
exposure to increased dietary lead was associated with 
reduced maternal food intake. Did this represent food 
or water aversion due to lead ingestion, or was this a 
maternal and/or fetal toxic effect? No information on 
daily or cumulative lead ingestion or tissue levels of this 
compound was given in this report. In view of the very 
important nature of this investigation and the pro- 
vocative findings reported today, I urge Dr. Dilts and 
his co-workers to continue this important work and to 
include quantitative information on maternal intake 
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and fetal exposure to this toxic compound. It is only 
with such precise data that one can separate the differ- 
ing effects on fetal growth of such interrelated factors 
as total food intake and dietary Pb and/or Zn ingestion. 

I do not want these hopefully constructive remarks 
to detract from a fine well-presented study, on a very 
important subject. 

Dr. DILTs (Closing). To answer the specific questions 
of Dr. Blechner, we did use a group fed no lead and 
fed ad libitum. I am afraid we were misleading in our 
terminology: A group of animals was fed food and 
water ad libitum with zero lead. It is not listed as a 
control group as are the zinc- and pair-fed groups, but 
all the comparisons are made to all three of the control 
groups, the zinc supplement group, the pair-fed 
group, and the group fed food ad libitum with no lead 
or zinc. 

To answer both Dr. Blechner and Dr. Seeds, we are 
now in the process of analyzing lead concentration as 
well as that of zinc and tne other essential trace ele- 
ments in both maternal and fetal tissue. Unfortunately, 
we did not have the equipment to do that at the time 
this study was being done. 

Dr. Seeds, I am not sure that I am ever going to be 
able to answer, at least in this type of approach, the 
regulatory agencies' questions. Our lowest dosage of ' 
lead is 1 mg/kg, which is a huge dose, in order to be 
able to provide data which are unquestionably of sig- 
nificance. This is the standard experimental protocol. I 
alluded to the need to get to environmental levels in 
long-term studies, but our present approach is going to 
have to be at relative overdosage. 

Second, water consumption is unchanged while food 
consumption by the mother decreases markedly with 
lead. That is curicus because the lead is in the water, 
and supposedly rats do rot like the taste of lead, yet 
they consistently drink about the same amount of water 
throughout their pregnancies, roughly an ounce a day. 
They all weigh about 300 mg so that is how we calculate 
to the milligram per kilogram dosage. 

We think that since the zinc supplement raised food 
consumption without correcting the fetal abnormalities 
this is evidence to show that there is direct lead toxicity 
as well as the known malnutrition toxicity. 
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Protein synthesis in rat maternal and fetal tissues 


with starvation 
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The incorporation a of °H-leucine was studied in male rats and female rats 14 and 19 days pregnant 
that were either fed or starved for 48 hours. *H-leucine incorporation into the liver was similar 
among ail the fed animals. There was a 40% to 50% increase in the *H-leucine incorporation of the 
placenta and fetus per milligram of ribonucleic acid from the fourteenth to the nineteenth day of 
pregnancy. With starvation there was a significant increase in *H-leucine incorporation in both the 
fetus and the placenta of the 19-day-pregnant animal associated with a significant decrease in liver 
incorporation. Yolk sac placenta demonstrated a greater increase than the allantoic placenta. Both 
the male and 14-day-pregnant animals had minimal changes with starvation. The problems inherent 
in studying protein synthesis, especially during pregnancy, are presented. (AM. J. OBSTET. GYNECOL. 


136:897, 1980.) 


SINCE PREVIOUS STUDIES by others have clearly in- 
dicated that maternal serum proteins are broken down 
proteolytically and transferred to fetus for nourish- 
ment," * the synthesis of proteins in the maternal liver 
should, therefore, play an important role in providing 
nutrients to the growing fetus. Our earlier studies have 
indicated a stable population of hepatic ribosomal ri- 
bonucleic acid (RNA) among pregnant rats during 
starvation in contrast to decreased ribosomal RNA in 
nonpregnant rats.* * 3H-leucine incorporation experi- 
ments were conducted to determine if protein synthesis 
is also maintained during such fasting periods in preg- 
nant animals. We hoped to establish a linkage of RNA 
metabolism to protein synthesis during pregnancy. 


Methods 


The studies were performed on male rats and female 
rats 14 and 19 days pregnant that were either fed or 
starved for 48 hours. The animals were maintained on 
a Purina Chow diet prior to starvation and were kept in 
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a room with controlled light from hours 7 to 19; water 
was available ad libitum during the period of starva- 
tion. *H-leucine (20 wCi per 100 gm of body weight) 
was injected intraperitoneally and the rats were killed 5 
hours after injection by cervical dislocation. The ma- 
ternal liver, placentas, and fetuses were homogenized 
in 10 volumes of 0.25M sucrose in TKM buffer (0.05M 
Tris-HCl, 0.025M KCI, and 0.5mM MgCl.) pH 7.6. To 
1.0 ml of the homogenate, 0.1 volume of 50% cold 
trichloroacetic acid was added to yield an acid-insoluble 
product. The precipitate was washed twice with cold 
596 trichloroacetic acid. Then 3.0 ml of 1046 trichloro- 
acetic acid was added to the last precipitate and heated 
at 100° C for 15 minutes to solubilize RNA. Protein was 
extracted from the resulting pellet with 4.0 ml of 


‘chloroform:ethanol (1:1) solution,® stirred, and left 


overnight before centrifugation at 20,000 xg. Residual 
protein in the chloroform-ethanol extract was removed 
by adding 5.0 ml of 0.1N HCI. To solubilize the protein 
1.0 ml of 0.5M Protosol was added and the suspension 
was agitated.overnight in a shaker. Then 10.0 ml of 
Liquifluor was used to measure the radioactivity in a 
liquid-scintillation counter. An internal standard (10 pl 
of ?*H-toluene) was added to each of the counted sam- 
ples to obtain the corrected values in degradations per 
minute. The amount of RNA was measured with a 
modified Schmidt-Tannhauser technique? and the 


‘protein content was determined by the method of 


Lowry and associates.’ 
Leucine was selected because it is directly involved 
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Fig. 1. Incorporation of ?H-leucine into the liver. 
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Fig. 2. Incorporation of ?H-leucine into the fetus. 


with protein synthesis with relatively few other me:a- 
bolic functions and is not actively metabolized or regu- 
lated by the placenta, as are glutamine and glycine.? ? 
The branched-chain amino acids, such as leucine, are 
essential for normal growth and development. More- 
over, blood levels of leucine remain fairly constant with 
starvation, in contrast to a few gluconeogenic amino 
acids that display "accelerated starvation" with a 
marked drop in plasma values.!! The 5-hour postinjec- 
tion time period was selected because the incorporation 
of leucine into proteins was reported to be complete by 
3 hours after intraperitoneal injection, followed there- 
after by a very slow and gradual increase.’ ? Our pre- 
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Fig. 3. Scattergram of values of ?H-leucine incorporation in 
19-day-pregnant fetuses. 


liminary experiments also indicated that incorporation 


' was incomplete within the first 2 hours after injection. 


Results 


The incorporation of labeled amino acids into pro- 
tein has been expressed in several ways: as degrada- 
tions per minute (dpm) per milligram of tissue, per 
milligram of protein, or, as more recently reported, per 
milligram of RNA. We have analyzed our data accord- 
ing to all three methods and observed that the statistical 
analyses were comparable. In this report the isotopic 
incorporation is presented as degradations per minute 
per milligram of RNA. In both the pregnant and non- 
pregnant rats, there was a minimal decrease in total 
tissue RNA with starvation. 

Results on liver preparations shown in Fig. 1 indi- 
cated minimal change in ?*H-leucine incorporation with 
starvation among the male rats and in the 14-day- 
pregnant rat; however, there was a definite decrease 
(P < 0.10) in ?H-leucine incorporation in the 19-day- 
pregnant rat. 

Fig. 2 indicates a modest increase (P « 0.10) in ?H- 
leucine incorporation with starvation in the 14-day 
fetus, but there is a significant increase (P « 0.05) in 
the 19-day fetus with starvation. Because of the wide 
variation in the 19-day fetus, a scattergram of the re- 
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Fig. 4. Incorporation of *H-leucine into the placenta. 


sults is presented in Fig. 3. Seemingly there are two 
different groups or responses: a group with relatively 
stable and low incorporation and another group with 
greatly enhanced incorporation. Among the fed preg- 
nant animals there was a 40% to 50% increase in the 
incorporation of *H-leucine per milligram of RNA in 
the 19-day fetus compared to the 14-day fetus. Con- 
comitantly there was a twentyfold increase in the total 
radioisotope incorporation in the 19-day fetus. 

*H-leucine incorporation depicted in Fig. 4 shows no 
measurable change in the 14-day placenta with starva- 
tion but a significant increase (P « 0.05) in the 19-day 
placenta with fasting. In the fed pregnant animals, 
there was again a 40% to 50% increase in *H-leucine 
incorporation per milligram of RNA among the 19-day 
placenta versus the 14-day placenta; also there was a 
twofold to threefold increase in the total incorporation 
per animal in the 19-day placenta. — 

The yolk sac can be readily dissected from the allan- 
toic portion in the 19-day placenta but not in the 
14-day placenta. The results in Fig. 5 demonstrate an 
increase (P « 0.10) in the yolk sac placenta; whereas, 
the allantoic placenta did not demonstrate any change 
with starvation. 


Comment 


Male rats, rather than virgin rats, were utilized for 
this study because our previous experiments with 
ribosomal RNA had demonstrated unusual wide fluc- 
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Fig. 5. Incorporation of ?H-leucine into the yolk sac and allan- 
toic placenta in 19-day-pregnant rats. 


tuations among virgin rats.? The 14-day-pregnant and 
the 19-day-pregnant rats were selected to represent the 
middle and last trimesters of pregnancy, respectively. 
Among the fed rats there was a remarkable consistency 
in the incorporation of *H-leucine into the liver with all 
three groups of experimental animals (Fig. 1). During 
pregnancy there was a 40% to 50% increase in ?H- 
leucine incorporation per milligram of RNA in both 
the placenta and fetus during the last trimester al- 
though the increase in total incorporation of ?H- 
leucine was far greater in the fetus than in the placenta. 
` Garlick and associates! reported a 15% decrease in 
protein synthesis of hepatic tissue protein after 2 days 
of starvation with a constant infusion of labeled amino 
acid. Our inability to demonstrate a significant decrease 
in ?H-leucine incorporation in the male rats may indì- 
cate a relative insensitivity of the technique to accu- 


. rately measure protein synthesis. The modest decline 


(P < 0.10) in *H-leucine incorporation in the 19-day- 
pregnant rat liver with fasting may or may not indicate 
a decrease in protein synthesis. Previous studies on 
guinea pigs have shown that with a protein-deficient 
diet there is increased placental transfer of a non- 
metabolizable amino acid, aminoisobutyric acid (AIB), 
to the fetus. Certainly the increased incorporation of 
3H-leucine into the fetus in the starved 19-day-preg- 
nant animals indicates enhanced placental transfer 
with starvation during the last trimester of pregnancy. 
In addition there is an increase in ?H-leucine incorpo- 
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ration into the placenta, further reducing the amount 
of *H-leucine available for the maternal liver. Any in- 
crease in the amino acid concentration in the placenta 
will augment the transfer of amino acids to the fetus.!5 
Also physiologic changes associated with pregnancy 
such as expanded blood volume will further alter the 
hepatic concentration of *H-leucine. 

The extreme values observed in fetal incorporation 
of ?H-leucine in the starved 19-day-pregnant rats may 
indicate two different types of responses as indicated 
earlier. In general, the steady and lower degree of °H- 
leucine incorporation of the fetus was associated with 
higher hepatic incorporation. Extending the period of 
starvation to 3 days did not help to reduce the wide 
fluctuations. 


At present we can only speculate on the mechanism 


for the increased synthesis of proteins in the yolk sac 
with starvation in contrast to the allantoic placenta. 
There is considerable evidence that the major transfer 
of gamma globulin and serum proteins is via the yolk 
sac splanchnopleure rather than the allantoic pla- 
centa"^!? and, therefore, may be more involved or 
functionallly altered vith starvation. | 

It is extremely difficult to accurately measure hepatic 
protein synthesis in rodents because of the unusually 
high rate of metabolism. Parenchymal cells synthesize 
the equivalent of their own protein content each day”; 
thus, new proteins are synthesized, secreted, and de- 
graded continuouslv at a rapid rate Use of a tracer 
dose of labeled amino acid and measurement of the 
amount of incorporation after a specified time do not 
take into account the proteins that are exported, de- 
graded, or reutilized. Such inaccuracies exist whether 
the labeled amino acids are injected continuously or 
intermittently. To cvercome some of these difficulties, 
investigators in recent years have utilized a method of 
measuring protein synthesis initially described by Loft- 
field and Eigner.” The technique involves injecting a 
massive dose of labeled amino acid intravenously such 
that the animal's. body pool is minimized and the 
specific activity of the pool is rapidly brought to a value 
close to that of the injected material. The plasma 
specific activitv remains fairly constant for 20 to 30 
minutes. The rate of incorporation is calculated in 
terms of micromoles of amino acid from the specific 
activity of the intracellular pool at the time that the 
tissue is removed and from the rate of incorporation of 
radioactivity into protein. However, Henshaw and as- 
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sociates? in a detailed study with this technique re- 
ported unexpectedly large variations in protein syn- 
thesis among normal ied male animals. The values 
ranged from a high of 9.0 wmoles per milligram of 
RNA per minute to a low of 2.4; such wide differences 
would make any statistical analysis of data unreliable. 
More recently, McNurlan and associates,” using the 
same method, reported a decline in the rate of total 
protein synthesis from 87% to 62% per day with 2 days 
of starvation; 9096 of the decrease in protein synthesis 
was accounted for by the fall in RNA content of the 
liver. However, these workers also reported for the first 
time on the very active protein synthesis of the jejunal 
mucosa, a tissue overlooked to date in protein synthe- 
sis. The problem is even more complex during preg- 
nancy since it is exceedingly difficult to administer 
massive doses of labeled amino acids intravenously 
without anesthesia. Furthermore, there are additional 
problems of expanded blood volume and placental 
transfer of amino acids tc the fetus to consider. Even 
more disconcerting are the studies by Scornick and 
Botbol? to indicate the predominant role of protein 
degradation in the regulation of total liver protein. 
With such a high metabolic rate in the liver, it appears 
logical that the control of degradation would be an 
economical and efficient way to regulate protein syn- 
thesis, yet our current knowledge regarding control of 
protein degradation is rudimentary. 

Hopefully, more direct information can be obtained 
by studying the incorporation of ?H.leucine into 
specific proteins in pregnant and nonpregnant animals 
that are fed or starved. Plasma proteins are synthesized 
by the membrane-bound ribosomes and secreted by the 
liver after a lag cf a few minutes.” Such proteins in- 
clude albumin, fibrinogen, and globulins, but albumin 
is predominant. Experiments can certainly provide in- 
formation concerning production and secretion of 
specific proteins during periods of fasting. However, 
the plasma proteins are metabolized and degraded in a 
complex fashion, 5 and the problem would be even 
more complex in pregnancy. Ánother approach to 
study the effects of starvation upon fetal nutrition 
would be to study the degradation of isotopically la- 
beled albumin injected parenterally into the maternal 
compartment. Regardless of the method employed, a 
study of the effects of starvation upon protein synthesis 
during pregnancy still remains a difficult challenge in 
obtaining accurate and reproducible measurements. 
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Discussion 


DR. HAROLD A. KAMINETZKY, Newark, New Jersey. 
The interesting experiments reported by Dr. Hayashi 
indicate that if food intake is interrupted for 48 hours 
in 19-day-pregnant rats, representing the third trimes- 
ter of pregnancy, labeled leucine injected into the ma- 
ternal peritoneal cavity is transferred preferentially to 
the placenta and the fetus rather than being available 
to the maternal liver. By contrast, when intake is inter- 
rupted in the 14-day-pregnant rat, representing the 
midtrimester, the labeled leucine is picked up by the 
maternal liver at a rate comparable to that of control 
animals. In fed animals at both the fourteenth and 
nineteenth days of pregnancy leucine incorporation by 
the maternal liver continues relatively unchanged and 
compares well with that of fed male control rats. 

Presumably during the third trimester of rat preg- 
nancy, the placental and fetal requirements for this 
amino acid take priority over the maternal need even 
when maternal food intake stops. 


Work in the human and other animals indicates that : 
-the concentration of amino acids in the fetal plasma 


exceeds that of the maternal plasma throughout preg- 
nancy. In general, the younger the fetus, the higher the 
fetal-maternal ratio. During states of maternal protein 
undernutrition, fetal amino acid levels are maintained 
presumably by maternal tissue catabolism. Labeled 
amino acids are transferred rapidly from the maternal 
organism to the fetus. The mechanisms of transfer, the 
rates of transfer, the net retention of amino acids by 
the fetus, and the rate of fetal protein synthesis are 
unknown. 

Dr. Hayashi points out the difficult problems in- 
volved in unraveling the complexities of maternal and 
fetal protein synthesis. The data presented probably 
cast more light on placental transfer and fetal retention 
of an amino acid than on protein synthesis per se. 
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Further definition of this process will require the in- 
corporation of labeled precursors into specific proteins 
and their identification in the placenta and in particu- 
lar fetal tissues. 

Interestingly, in the human, the relationship be- 
tween maternal and fetal circulating levels of water- 
soluble vitamins parallels that of the amino acids. Vi- 
tamins act as enzymes and coenzymes and catalyze 
many metabolic activities including protein synthesis. 
The concentration of these vitamins in fetal blood is 
considerably higher than in maternal -blood. These 
high concentrations. may indicate fetal need, or it is 
possible that fetal blood rather than other fetal tissues 
provides the primary locus for storage. These consid- 
erations emerged from our study of the effects of in- 
travenously administered water-soluble vitamins to 
laboring pregnant women. 

In the presence of maternal hypovitaminemia, the 
placenta still removes vitamins from the maternal circu- 
lation and transfers them to the fetus. The advantage 
to fetal survival of priority transfer of micronutrients to 
the fetus is clear; however, the responsible control 
mechanisms are still largely undefined. 

Dr. JAMES C. WARREN, St. Louis, Missouri. Hayashi 
and MacFarlane have studied the incorporation of in- 
traperitoneally injected ?*H-leucine into protein by male 
rats and by female rats who were 14 and 19 days preg- 
nant during normal feeding and after 48 hours of star- 
vation. They indicate that a 4096 to 5096 increase in 
leucine incorporation in the placenta and the fetus (per 
milligram of RNA) occurs between the fourteenth and 
nineteenth day of pregnancy. They have discovered 
that with starvation there was an increased incorpora- 
tion of *H-leucine into fetal and placental protein with 
a decrease in maternal liver protein. They study in- 
volved incorporation into the total protein pool rather 
than any specific protein. 
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Fig. 1. Diagram of metabolic events. 


The metabolic events in which the injected 3H- 
leucine could participate are grossly diagramed in Fig. 
l. A rate change in one or several of these events must 
cause the differences noted by the authors. They chose 
3H-leucine as they have evidence that plasma leucine 
concentration does not undergo great changes with 
starvation. Once the *H-leucine arrives in the plasma, i: 
can either be taken up by maternal liver or transferred 
by the placenta. The increased placental and fetal up- 
take during starvation suggests that starvation activated 
placental amino acid transfer. This transfer is via an 
active transport system, which tends to concentrate 
most amino acids in the plasma of the fetus. Once cellu- 
lar uptake is effected, intracellular rates of protein 
biosynthesis depend upon the availability of a host 
of metabolic factors, including ribosames, messenger 
RNA, and specific transfer RNA molecules. The data 
presented allow no real conclusions as to rate changes 
in any of these specific events and for chat matter none 
in reference to degradation. Nevertheless, it is tempt- 
ing (although certainly not fully warranted) to con- 
clude from this work that the maternal animal tends to 
protect the fetus in utero and, thus, during starvation 
activation of the placental amino acid transfer system 
occurs. There are a few eun questions that I will 


| pose: - 


1, Where is the ^H pari on the TE If it is on 
other than the a-carbon some idea of relative degrada- 
tion in the models used might be elucidated from the 
appearance of the *H in the lipid fraction, as leucine 
degradation ultimately produces acetyl-coenzyme A, 
the o- and B-carbons, and acetoacetic acid from the 
remainder. 


2. Was anything done to evaluate the purity of the 


radioactive leucine before it was injected? 

3. What were the specific activity and amount given 
in relation to endogenous plasma concentrations in :he 
pregnant rat (which by the authors" reference are some 
150 j.moles/L)? 

4. Thé authors heated the total trichloroacetic acid 
precipitate at 100? C for I5 minutes to solubilize RNA. 
Did they evaluate the ?H in that fraction? I ask this 
question because this treatment will solubilize trans- 
ferred RNA, and. radioactivity in this fraction might 
give some idea of how much charged leucine-trans- 
ferred RNA was present in the tissue. 


5. While metabolic studies are not my forte, it seems 
to me that many such studies are expressed as counts 
per minute incorporated per unit of deoxyribonucleic 
acid (DNA) rather than RNA. An expression of DNA 
represents less metabolic variation, does it not? 

6. I was intrigued by feta] incorporation in the 19- 
day-pregnant, starved rat which indicates that the au- 
thors may be dealing with two populations of animals. 
Were there any "simple-minded" differences in the 
animals representing the high and low points defined 
in their Fig. 3? For example, were the fetuses with low 
points nonviable? Were those with the high points fe- 
male? Or, in fact, do each of the points represent the 
average of a litter from a specific mother so that the 
differences are maternal rather than fetal? 

DR. WARREN H. PEARSE, Chicago, Illinois. There are - 
a number of reasons why this study may have particular 
clinical significance. I will cite only three: (1) Inves- 
tigators have attempted intra-amniotic infusion of 
amino: acids to enhance development of a growth- 
retarded fetus; (2) intravenous infusion of amino acids 
plus hypertonic dextrose has been used in treatment of 
third-trimester patients with low urinary estriol excre- 
tion; (3) patients with chronic liver disease and nutri- 
tional depletion have specific depression of branched- 
chain amino acids, -ncluding leucine, and restoration of 
normal levels of these amino acids may reverse hepatic - 
coma. 

In the manuscript, Dr. Hayashi noted manv of the 


. hazards and pitfalls in the study of protein synthesis, 


particularly in rodents. I would like to make two sug- 
gestions to him, at the risk of becoming the butt of 
Weyler's Law, which states that: “Nothing is impossible 
to the man who doesn’t have to do it.” | 

First, levels of free amino acids in tissues or in plasma 
are quite low. They are present from either dietary 
intake or protein catabolism and either are used for 
protein synthesis or are themselves metabolized. One 
useful technique is to give a loading dose of nonlabeled 
amino acid with the labeled dose to ensure, insofar as 
possible, uniform distribution of the label throughout 
the various pathways. It would be possible experimen- 
tally to inject several levels of nonlabeled amino acid 
together with the labeled leucine. 

Second, one could give the labeled amino acid to- 


gether with a nonlabeled loading dose by gavage tube 


dp 
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rather than intraperitoneally and then measure the in- 
corporation of the label into specific proteins, particu- 
larly albumin and the globulins. 

DR. JACK W. PEARSON, Indianapolis, Indiana. I have 
one question in terms of the disparity of findings at 19 
weeks’ gestation. Is it possible that there is an even 
simpler explanation? Perhaps in the attempt to inject 
intraperitoneally some of these animals were injected 
into the uterus instead of intraperitoneally. 

Dr. HaYAsHi (Closing). First of all, I would like to 
say that little did I realize what I was getting into. For 
general information, I have gone back to the study of 
ribosomes, and I think I am going to stay away from 
protein synthesis for a while. | 

I will try to answer some of the major trends running 
through the comments. I think the most important 
question to answer is to determine into what specific 
proteins the ?H-leucine is being incorporated. Another 
important approach to the problem is to use specifically 
labeled proteins and measure how they are degraded. 

I would like to explain why we did certain things in 
our procedure and try to answer Dr. Pearson's ques- 
tion. When intraperitoneal injection is used, the results 
are better if a total volume of 0.8 to 1.0 ml is used. 
Thus, the specific activity (6 Ci/mmole) was maintained 
but the ?H-leucine was diluted according to the total 
microcuries of isotope needed. If the injection is given 
into either the uterus or the subcutaneous tissue, the 
total radioactivity recovered is exceedingly low. After 
several hundred intraperitoneal injections, we are quite 
confident we can recognize improper irijections. Even 
more difficult is to give intravenous injection into a 
pregnant Sprague-Dawley rat. During pregnancy the 


tail skin hypertrophies and it is impossible to use the: 
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tail vein for intravenous administration. Regardless of 
the route of administration—intravenous, oral, etc.— 
the basic problem still exists in the use of a tracer dose 
to measure protein synthesis. 

3H-leucine (3,4,5-?H) does have label outside of a- or 
B-carbon, but it is more important that very early in our 
work we did few C-labeled studies and obtained com- 
parable results. 

I will answer indirectly some of the questions con- 
cerning solubilization. Because the trichloroacetic acid 
is such a strong acid and would interfere with our 
Liquifluor counting, we did not measure the hot 
trichloroacetic acid wash; rather we measured the 
amount of radioactivity incorporated with and without 
the boiling trichloroacetic acid wash and found that the 
results were identical. Thus, the amount of labeled 
t-RNA must be less than 1%. 

strange as it may seem, for the last 4 or 5 yearsin the 
biochemical journals, including McNurlan's report, 
radioisotope incorporation is reported as degradations 
per minute per milligram of RNA. In our work, the 
degradations per minute per milligram of tissue or per 
milligram of protein may be comparable to degrada- 
tions per minute of DNA. 

I have no explanation why we had two sets of re- 
sponses in the 19-day-pregnant rats. Maybe this is the 
reason some fetuses dn intrauterine growth re- 
terdation. 

I am surprised that no one commented about the fact 
that the abstract is so different from our actual report. 
The abstract must be submitted a year and a half be- 
fore the meeting, and when only two animal experi- 
ments have been performed, it is difficult to give stan- 
dard deviations and statistical significance. 


Replication and inactivation of a dicentric X formed 


by telomeric fusion 


GLORIA E. SARTO, M.D., Pu.D. 
Chicago, Ilinots | 
EEVA THERMAN, Pu.D. 


Madison, Wisconsin 


A woman complaining of secondary amenorrhea and infertility was found to have, in addition to a 
normal X chromosome, a long compound chromosome that consisted of two X chromosomes 
attached by telomeric fusion of the short arms without any apparent loss of genetic material, 
46,X,dic(X)(pter), hereafter referred to as t(X;X). The t(X;X) chromosome was late replicating; the 
inactivation pattern was analyzed. It formed Barr bodies that were larger than ncrmal, of which the 
majority were bipartite. Analysis cf the X-chromatin masses supports our hypothsses that there is a 
region next to the centromere on the short arm of the inactive X chromosome that remains active 
and that there is an inactivation center located on Xa, a short distance from the centromere, around 
which the X chromatin condenses. (AM. J. OBSTET. GYNECOL. 136:904, 1980.) 


MOST OF THE INFORMATION we possess on the inac- 
tivation and replication patterns of human X chromo- 
somes is derived from studies of individuals with vari- 
ous types of structurally abnormal X chromosomes, 
many of them exceedingly rare. In the present paper a 
woman with 45 chromosomes including a compound 
chromosome consisting of two X chromosomes at- 
tached telomere-tc-telomere of the short arms is de- 
scribed. Only three nonmosaic cases with similar chro- 
mosomes have been reported previously." ? 

The formation and structure of X-chromatin mass in 
the present case have been analyzed with the purpose 
of testing our previcus hypotheses on the location of an 
inactivation center on Xq‘ and the presence of a seg- 
ment on the inactive Xp that remains active.? 
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Material and methods 


The abnormal X chromosome was discovered in a 
woman 25 years old who was seen because of infertility 
and amenorrhea. Menarche was at 14 years and she 
had approximately four to five bleeding episodes over 
a 2-year period, after which she became amenorrheic. 
She had a normal intelligence quotient (IQ) and had no 


serious illnesses. She was 163 cm tall and weighed 93 


kg. She had well-developed secondary sexual charac- 
teristics and no anomalies commonly associated with 
the Turner syndrome. Laparoscopic examination re- 
vealed a hypoplastic uterus, normal fallopian tubes, 
and gonadal streaks. No biopsies were obtained. 
Lymphocytes were cultured by a modification of the 
Moorehead technique. Slides were stained with azure A 
after 8 minutes in 1M HC1 at 60? C. The slides were 
stained with atebrin and photographed with fluores- 
cence microscopy for Q-banding. Centric staining was 
performed in the following way: Slides were hy- 
drolyzed in 1M hydrochloric acid at room temperature 
for 2 to 3 minutes, rinsed and placed in 1M sodium 
biphosphate at pH 8.1 at 80° to 88? C for 5 to 6 min- 
utes, rinsed thoroughly, and then stained in 596 Giemsa 


. stain for 2 to 8 minutes. For autoradiography the slides 


were stained with orcein; *H-thymidine was added 8 
hours before fixation. The 5-bromodeoxyuridine tech- 
nique was used in addition to autoradiography to ana- 
lyze ücoxmToHucleie acid (DNA) replication kinetics 
in the abnormal X'chromosome. The slides. were 
stained with coriphosphine 0. Fibroblasts of the skin 
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Fig. 1. 4: The normal X and the t(X;X) chromosome from four cells (Q-banding). B: The t(X;X) 


chromosome from three cells (C-banding) 
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Fig. 2. Four fibroblast nuclei showing one large and three bipartite Barr bodies. 


were cultured in F-10 with 20% fetal calf serum in 5% 
CO». For Barr body analysis, the fibroblast cultures 
were stained with Feulgen, followed by acid fuchsin. 
To determine the distance between the two parts of a 
bipartite Barr body, 88 consecutive nuclei with such 
bodies were photographed and the distance from the 
center of one part to the center of the other was mea- 
sured. The autoradiographs of slides exposed for 48 
hours were analyzed and the silver grains over the cen- 
tromeric and noncentromeric half of the t(X;X) chro- 
mosome were counted. 


Observations 


Ihe modal chromosome number of the patient was 
46, including an abnormal long chromosome. No 
mosaicism was apparent. In 430 lymphocyte and 260 


fibroblast metaphases examined, there were only three 
cells in which the abnormal chromosome was not pres- 
ent and one cell which showed two of these abnormal 
chromosomes. Q-banding revealed normal autosomes 
with one normal X and the abnormal long chromo- 
some. The fluorescent pattern in the abnormal chro- 
mosome showed that it consisted of two X chromo- 
somes joined at the telomeric ends of the short arms 
with no discernible deletion (Fig. 1, A). In the 
Q-banded cells, the abnormal chromosome appeared 
to have only one centromere. Centric staining, how- 
ever, revealed centromeric heterochromatin not only at 
the normal centric region but also at the site where the 
centromere of the attached X chromosome would be 
expected to lie if the chromosomes were composed of 
two X chromosomes joined end-to-end at the short 
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Fig. 3. The distances in microns between the two parts of 
bipartite Barr bodies formed by an idic(Xp—) chromosome 
(30 nuclei, shaded) and the present t(X;X) chromosome (88 
nuclei, outlined. 


Table I. Number of silver grains on the centromere 
half (4) and nonfunctional centromere half (B) 

of the t(X;X) chromosome. With the Wilcoxon 
signed rank test the hypothesis that the median 
counts of A and B are equal at the 1% level 

can be rejected (P =0.01) 





No. of grains 


A. Centromere half 









B. Nonfunc- 
tional centromere half 





l 7 10 
2 12 10 
3 4 3 
4 12 25 
5 12 9 
6 2 7 
7 2 6 
8 l 3 
9 6 4 
10 0 6 
11 3 1 
12 4 8 
13 3 11 
14 7 22 
15 12 12 
16 17 18 
17 16 22 
18 14 26 





arms (Fig. 1, B). Centric staining shows that only one 
area manifested itself by a constriction; the other area 
of centric heterochromatin appeared as separate dots, 
one on each chromatid. It is presumed that the latter 
centromeric region is nonfunctional. In some metaph- 
ases, the attached telomeres were visible as dark dots 
with C-banding. 

The frequency of X-chromatin-positive cells in a 
buccal smear was 52%; in three control subjects with 
normal X chromosomes, there were 34%, 31%, and 
2595 X-chromatin-positive cells. The Barr bodies in 
the buccal smear of the patient were clearly larger than 
normal and were bipartite in 1496 of the cells, whereas 
no bipartite Barr bodies were found in the control 
subjects. 

In cultured fibroblasts with tetraploid or more highly 
polyploid cells excluded from the analysis, 74 cells were 


April 1, 1980 
Am. J. Obstet. Gynecol. 


X-chromatin negative, 123 had a normal Barr body, 
and 355 had a bipartite Barr body (Fig. 2); thus, 74% of 
the X-chromatin-positive cells had a bipartite Barr 
body. The results of the measurements between the 
two parts of the bipartite Barr bodies in this case are 
compared with an idic(Xp—) chromosome,” which is 
similar to the one reported in this paper in that it is 
composed of two X chromosomes attached short arm- 
to-short arm, but with a deletion in both. The distance 
between the two parts of the bipartite Barr body in the 
present case is considerably greater than that in the 
idic(Xp—) (Fig. 3). Also the sizes of the two parts of a 
bipartite Barr body are not always equal. 

Autoradiography was done on, cultured lympho- 
cytes; metaphase plates that had no label or had too 
many grains were excluded. Of 25 informative cells, 
the t(X;X) chromosome was heaviest, with labeling in 
24 (Fig. 4). The number of silver grains on the func- 
tional centromere half (4) and nonfunctional centro- 
mere half (B) of the t(X;X) chromosome were counted 
and compared (Table I). By the Wilcoxon signed rank 
test, the hypothesis that the median counts of silver 
grains over A and B are equal can be rejected at the 1% 
level (P « 0.01). In other words, the nonfunctional cen- 
tromere half (B) is more heavily labeled. 


Comment 


Translocations involving the X chromosome are 
rare, particularly X/X translocations. They are of con- 
siderable interest because of their effect on the pattern 
of X inactivation and because of the variable phe- 
notypic manifestations. The Lyon hypothesis states that 
early in development of the normal female subject, 
random inactivation of either the maternal or paternal 
X chromosome occurs in each cell and the pattern of X 
chromosome activity remains a part of that cell's he- 
redity. However, many structural X-chromosome ab- 
normalities do not follow the rules of random X inacti- 
vation. For example, in cases with 46 chromosomes in 
which there is a deleted X chromosome, there is pref- 
erential inactivation of the abnormal X, and the struc- 
turally normal X remains active. This may be expected, 
since cells with the normal X inactivated presumably 
would not be viable because they would be nullisomic 
for a portion of an X chromosome. Another example 
of nonrandom X-chromosome inactivation is provided 
by balanced X/autosomal translocations; in such in- 
stances, the intact X is preferentially inactivated. X in- 
activation in X/X translocations is another exception to 
the random inactivation proposed by the Lyon hypoth- 
esis, in that the X/X translocation chromosome is pref- 
erentially inactivated. 

The study of such structural X-chromosome abnor- 
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Fig. 4. A metaphase from the patient before (left) and after (right) autoradiogrpahy. The t(X;X) 
chromosome is the only heavily labeled chromosome. 


malities has allowed us to propose two hypotheses. In 
humans, the X chromatin condenses around a center 
that is situated on Xq, a short distance from the cen- 
tromere. If two such centers are present, each acts as a 
nucleus for condensation and such X chromosomes 
form bipartite Barr bodies in some of the cells. The 
frequency of the bipartite Barr bodies and the distance 
between the two parts are determined by the distance 
between the postulated centers. In 1976, we proposed? 
that if part of the inactive X chromosome were to re- 
main active, this active part would probably be the 
Q-banded dark region on Xp close to the centromere. 
If this region is present between the two inactivation 
centers, the frequency of bipartite bodies and the dis- 
tance between the bodies increase. The present study 
of an abnormal chromosome that consists of two X 
chromosomes attached presumably by "telomeric fu- 
sion" with no loss of genetic material lends support to 
these two hypotheses. 

Our hypothesis that the human X chromosome has 
an inactivation center that is situated on the proximal 
part of the Xq was based on two sets of observations*: 

l. Certain types of abnormal X chromosomes are 
quite common, whereas their counterparts are ex- 
tremely rare. For example, abnormal X chromosomes 
that possess the proximal part of Xq, such as iso- 


chromosome Xq, are fairly common; on the other 
hand, chromosomes that lack this region, such as iso- 
chromosomes for Xp and telocentric Xp, do not seem 
to exist. This is explained by the fact that a cell in which 
one X chromosome does not possess an inactivation 
center presumably would be inviable because it would 
have more than one active X. 

2. Chromosomes which have the proximal region on 
Xq, i.e., the inactivation center, in duplicate form a 
certain percentage of bipartite Barr bodies and the fre- 
quency of such bodies, as well as the distance between 
the two parts, depends, to a degree, on the distance of 
the two identical regions on the abnormal chromo- 
some. Based upon the study of partial deletions of Xq, 
we have estimated the location of the X-inactivation 
center to be near but not quite at the distal border of 
the Q-dark proximal region on the Xq.* 

Our second hypothesis, that the Q-banded dark re- 
gion on Xp close to the centromere remains active on 
the inactive X, was based upon the study of the abnor- 
mal X chromosome Xp+ in a mosaic 45,X/46,XXp+/ 
47,XXp+Xp+.* This chromosome was similar to an 
i(Xq) in that it had two long arms and thus two inacti- 
vation centers, except that it had the Q-dark region 
next to the centromere on Xp (6 region) between the 
two long arms. Although the inactivation centers were 
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not much farther apart than on i(Xq), this chromosome 
formed a much higher proportion of bipartite Barr 
bodies than the i(Xq) and the mean distance between 
the two parts was greater. The assumption that the 
Q-dark region next to the centromere on Xp on the 
inactive X stays active and thus remains extended in 
interphase explains why the two parts of the bipartite 
body are further from each other with the Xp+ chro- 
mosome compared to the i(Xq). Based on these hy- 
potheses, we then predicted that a chromosome in 
which two Xp-active regions were situated between the 
inactivation centers would form an even higher per- 
centage of bipartite Barr bodies. This indeed was de- 
termined to be true when we had the opportunity to 
study the Barr bodies formed by such a chromosome, 
idic(X p- ).? 

We have examined the frequency and structure of 
Barr bodies formed by structurally different X chro- 
mosomes. The normal X chromosome forms practi- 
cally no bipartite Barr bodies; one was found in 500 
X-chromatin-positive cells. In fibroblasts that had 
(Xq), 4.4% of the X-chromatin-positive cells had 
bipartite bodies. The Xp+ chromosome formed 18.2% 
bipartite bodies. In an idic(Xq—) in which the two 
chromosomes were attached long arm-to-long arm 
and in which 5% of each chromosome was missing, 
29.9% of the X-chromatin bodies were bipartite. An 
idic(Xp—) in which the two X chromosomes were at- 
tached short arm-to-short arm with a deletion in both 
of them, with two b regions between the two inactiva- 
tion centers, formed 63.896 bipartite Barr bodies. The 
mean distance between the two parts was significantly 
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greater than in Barr bodies formed by i(Xq) and the 
Xp- chromosome in which only one Xp-active region 
is inserted between two X long arms.? 

In the present t(X;X) chromosome the two Xs are 
attached by telomeric fusion of the short arms. Thus, 
there are two Xp-active regions between the two inacti- 
vation centers with no deletion of either of the at- 
tached chromosomes. According to our hypotheses, this 
chromosome should have the greatest incidence of 
bipartite Barr bodies and the distance between the 
parts should be greater than in any of the other cases 
previously described. the results confirmed this. The 
frequency of bipartite Barr bodies in the fibroblasts is 
74% compared to 4.4%, 18.2%, 22.2%, and 63.8% for 
the i(Xp), Xp+, idic(Xq- ), and idic(Xp—), respectively, 
and the mean distance between the two parts is greater 
than in the previously studied cases (Fig. 3). 

The two parts of the bipartite Barr body are often of 
unequal size, yet the larger part of such a Barr body 
never exceeds the size of the largest half of those 
bipartite Barr bodies in which the parts are of equal 
size. We interpret this as indicating that the two inacti- 
vation centers behave, to some extent, independently, 
one of them possibly lagging behind the other in con- 
densation. In the present study, the unequal labeling of 
the two X chromosomes making up the long chromo- 
some would tend to confirm this interpretation. What 
relationship, if any, there is between the nonfunctional 
centromere and later replication is unknown. 


We are grateful to Dr. Carter Denniston. We also 
acknowledge the help of Mrs. Barbara Susman and Mr. 
Walter Kugler, Jr. 


ee a OPOOVARP ANE RUSSE SCELERI 


REFERENCES 


l. Fraisse, J., Laurent, C., Collard, N., Biemont, M.-Cl., and 
Dutrillaux, B.: Un deuxiéme exemple de fusiun télom- 
érique de deux chromosomes X, Ann. Genet. 18:243, 
1975. 

2. Pena, J., Pombo, M., Martinon, J. M., Anseda, A., and 
Noya, M.: Fusion of the short arms of two X chromosomes 
in a patient with phenotype of achondroplasia, J. Genet. 
Hum. 25:215, 1977. 

3. Gordon, H., Dewald G., Dahl, R., and Souchek, R.: Vid- 
eodensitometric analysis of normal and abnormal X chro- 
mosomes by computer, in Vallet, H. L., and Porter, J. H., 
editors: Genetic Mechanisms of Sexual Development, New 
York, 1979, Academic Press, Inc., p. 331. 

4. Therman, E., Sarto, G. E., and Patau, K.: Center for Barr 


Discussion 

DR. HOWARD W. JONES, JR., Norfolk, Virginia. The 
gynecologist has almost a proprietary interest in the sex 
chromosomes, particularly in the X chromosome, 
which is not only a biological badge of feminism but is 
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also necessary in duplicate, provided these chromo- 
somes are normal for normal ovarian development. 
This latter point is illustrated quite clearly by the case 
just described by Dr. Sarto, where one of the X chro- 
mosomes was structurally abnormal, with the conse- 
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quence that meiotic arrest undoubtedly occurred, the 
oocytes disappeared, and a streak gonad resulted. 

However, the X chromosome has sex-unrelated 
genes, which when mutant can cause almost 200 differ- 
ent abnormal phenotypes. Hemophilia is an example 
of a familiar syndrome caused by an X-located mutant 
gene. 

Ihe X-located genes are special in that because of 
"Lyonization" (that is, genetic inactivation) the normal 
individual, male or female, gets along with but a single 
gene, whereas autosomally located genes are present in 
duplicate, and presumably both are required. 

However, as has been known for many years, there is 
strong clinical evidence and, indeed, biochemical evi- 
dence of recent origin! that part of the X chromosome 
is not involved in condensation and, therefore, is not 
involved in genetic inactivation. Thus, at these loca- 
tions the genes on the X chromosome, like the genes on 
the autosomes, are genetically available in duplicate. 

In 1974, Therman, Sarto, and the late Klaus Patau 
suggested that condensation occurs around a center, 
i.e., a locus, on the long arm of the X chromosome near 
the centromere. They based this on the observations 
that: (1) no X short-arm isochromosome has been 
definitely identified, suggesting that this is a lethal sit- 
uation, as there would be no method for inactivation of 
such a chromosome, and (2) abnormal X chromosomes 
with the assumed inactivation center in duplicate have 
bipartite Barr bodies. The existence of such an inacti- 
vation locus in man is strengthened by the identifica- 
tion of such a locus in the mouse.” 

An essential part of the bipartite concept requires a 
noncondensed portion of the X between the two con- 
densed portions. In other words, a dumbbell has to 
have a handle between the two balls. Sarto and Ther- 
man suggest that the handle of the dumbbell is com- 
posed of the uncondensed or genetically active portion 
of the X, which they consider to be the Q-dark region 
on the X,p (b region) close to the centromere. 

However, Dr. Sarto points out that the two parts of 
the bipartite Barr body in the present case, which pre- 
sumably has the two b regions, plus the remainder of 
the entire short arms between the two balls of the 
dumbbell are considerably longer than the distance be- 
tween the two balls of the dumbbell in their 1974 cases, 
which also had two b regions but had less short-arm 
material than the present case because the tips of the 
short arms were missing in the 1974 example. 

I would like to know if the increased distance does 
not suggest that the persistently active region on the 
short arm of the X might be somewhat longer than only 
the b region or prehaps in other words can the b re- 
gion vary in length? I believe Dr. Sarto has some opin- 
ions about this. Perhaps she would like to elucidate 
them. Is the ever-active portion of the short arm always 
confined to the 6 region, which is presumably adjacent 
to the centromere, or can there be other regions of the 
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short arm quite distal that can also remain permanently 
active? 

I would like to present a relevant case. Patient A was 
short in stature and had a smattering of other stigmas 
of Turner’s phenotype. She had streak gonads. This 
patient had loss of the tip of X,p with translocation to 
the stump of X,p of a portion of 2,q. While she was 
mentally dull, she was by no means as defective as she 
would have been if she were suffering from partial 2,q 
trisomy. This case seems to indicate that it is the ab- 
sence of the very tip of the short arms of the X which is 
responsible for at least the shortness of stature and 
some of the other phenotypic characteristics of Tur- 
ner's syndrome and furthermore illustrates that por- 
tions of chromosomes translated to X,p distal to the b 
region can be inactivated. What precisely is the evi- 
dence that the region immediately adjacent up to the 
centromere is the ever-active portion? 

What do we know about loci in the X chromosome 
that are not inactivated during "Lyonization"? 

From a clinical view, loss of the short arm of the 
second X chromosome presumably containing these 
active loci results in Turner's phenotype. On the other 
hand, an extra set of these loci gives the triplo-X syn- 
drome, which Dr. Sarto's patient should have. While 
study of the triplo-X syndrome has indicated consider- 
able clinical variability in these individuals, roughly 
about one third of such patients seem to be more or less 
normal, about one third suffer mild developmental 
lags, and about one third are defective, either intellec- 
tually or emotionally.? Therefore, although we are told 
that her IQ was normal, it would be helpful to have the 
testing details and some information about her intellec- 
tual and emotional development. Based on the IQs of 
patients with triplo-X, tetra-X, and penta-X, it appears 
on balance that each extra X costs the patient about 15 
IQ points. It might be informative to know precisely 
the IQ of Dr. Sarto's patient in comparison to a sibling, 
if there are any. If there were data indicating that she 
had some emotional or intellectual handicap, this 
would correlate very well with the cytogenetic findings. 

Most editors of my acquaintance receive single case 
reports in such profusion that they feel like the old 
woman who lived in a shoe. However, I believe any 
editor would be pleased to have this double-X single 
case report of Drs. Sarto and Therman. As indicated, 
in my opinion, the karyotype/phenotype correlation 
would be more informative and secure if we had more 
clinical detail. 
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DR. GEORGE W. MITCHELL, JR., Boston, Massachu- 
setts. The acceptance of the Lyon hypothesis that in a 
normal female one X chromosome in each cell is ran- 
domly inactivated early in embryonic life, with that X 
subsequently remaining inactive in all later offspring of 
that cell, has led to a search for data to explain why that 
particular X was inactivated, whether all of it truly re- 
mains inactive, what is the effect on the inactivated X if 
a portion of an autosome or another X becomes fused 
to it, as in the case presented, and what is the clinical 
outcome in humans of pathologic variations of the 
usual process. 

Techniques are available for tracing the inactivated 
X through the cell's descendants, including antoradi- 
ography to determine late replication, the presence of 
Barr bodies, darker staining with G-banding, and 
brighter quinacrine fluorescence. Since some of these 
techniques have been developed by Dr. Sarto and her 
associates, working in one of the best cytogenetic lab- 
oratories in the country, it can be safely assumed that 
the hypothesis that has been presented rests upon no 
inept technical performance but upon arduous and 
repititious attention to detail. 

Previous hypotheses have attempted to explain the 
inactivation process. It was first thought that an ab- 
normal X was always inactivated, leaving one normal, 
active X. This specific rather than random selection was 
thought to occur as a result of cellular imbalance if the 
normal X were inactivated, leading to a lower division 
rate in such cells. Others took the position that inacti- 
vation depends upon the inherent structure of the ab- 
normal X. The recognition in humans of many types of 
X translocations and deletions and the presence of 
isochromosomes has made these hypotheses untenable. 

Since 1973 Dr. Sarto and her co-workers, particu- 
larly Dr. Therman, have attempted to explain the inac- 
tivation process and to correlate structural abnor- 
malities of the X chromosome with variations in the 
morphology and function of the gonads in the female 
human by a series of hypotheses based on painstaking 
case-by-case observation. The nature of their particular 
science requires that the data be obtained retrospective- 
ly, and even with pooling of information by various 
laboratories progress may be expected to be slow. The 
present case, therefore, provided a windfall of sorts, 
since it is nearly unique and demonstrated certain fea- 
tures which supported some of the expectations or hy- 
potheses of the laboratory workers. In saying this I am 
not implying the slightest bias. 

The presence of a translocation X chromosome with 
telomere-to-telomere attachment of the short arms and 
without loss of genetic material led to a search for the 
second centromere, and confirmation of its presence 
was achieved by the techniques described, especially 
the appearance of bipartite Barr bodies in a high pro- 
portion of cells. Whether the assumption that with the 
two centromeres there are two adjacent inactivation 


April 1, 1980 
Am. J. Obstet. Gynecol. 


centers, with a portion of the so-called "inactive" X re- 
maining active between, is a long jump from pure 
morphology is a subject for discussion by basic ge- 
neticists. To an amateur it seems that it is a very long 
jump. 

I would like to ask Dr. Sarto what other specific chro- 
mosome abnormalities support her hypothesis? She has 
mentioned one case that deviated from the rule. Has 
any one else produced data to support this hypothesis? 
What is the general level of acceptance of the hypothe- 
sis among professionals? 

Basic genetics is an important subdivision of our dis- 
cipline. An interesting study like this one is much more 
than a simple case report since it contributes to our 
understanding of the fundamental pathophysiology of 
the many phenotypic variations of gonadal dysgenesis. 

DR. SARTO (Closing). Our opinion that the location 
of the active segment of Xp is close to the centromere 
is based primarily upon the study of the Xp- 
chromosone.' A portion of Xp that is close to the cen- 
tromere was interposed between the two inactivation 
centers. This was associated with a significant increase 
in the incidence of bipartite Barr bodies and the dis- 
tance between the two parts of the Barr body when 
compared to i(Xq). 

There is evidence that some genes on the inactive X 
chromosome remain active. The Xga locus presumably 
is one and, recently, there has been a report of another, 
the steroid sulfatase locus.” The Xga gene is thought to 
be at one end of a linkage group on the X chromosome. 
The gene for steroid sulfatase is approximately 10 cen- 
timorgans from the Xga locus which is relatively close. 
We feel that this end of the linkage group on Xp may 
be in the Xp region. 

Other data support the concept that Xp close to the 
centromere remains active. Mikkelsen? has studied the 
X inactivation pattern in two male subjects with 
XXXXY sex chromosome constitutions. She has found, 
as we have, that the portion of Xp close to the centro- 
mere is early replicating. 

The short stature that Dr. Jones saw in his patient is 
probably related to the deletion of the distal portion of 
Xp. There is some evidence that there are gonadal de- 
terminants located on Xp close to the centromere. The 
primary amenorrhea may be related to the inactivation 
of the same X in all or nearly all cells and the expres- 
sion of a rare recessive gene on the other X, a hypothe- 
sis we put forward in 1973.* 

The increased incidence of the bipartite Barr bodies 
and the distance between the parts seen with the 
t(X;X) presented in this paper as compared with the 
idic(Xp—) may be due to the fact that inactivation cen- 
ters are farther apart. 

As Dr. Jones noted, the patient's IQ was not tested. 
She appeared to be able to function relatively normally, 
but an IQ test comparing her IQ with that of her sib- 
lings was not done. 
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The XXX syndrome, as noted by Dr. Jones, is inter- 
esting, insofar as there seem to be at least two, possibly 
three, populations. One group of 47,XXX individuals 
seems to have very few phenotypic manifestations, 
whereas others seem to have rather severe phenotypic 
manifestations, including mental retardation. 

The clinical phenotype associated with the t(X;X) 
chromosome is very interesting. There have been ap- 
proximately 26 cases of dicentric X chromosomes re- 
ported, many of them with chromosomal material mis- 
sing. Three cases have been reported, supposedly 
without any discernible chromosome deletion, in which 
the patients are nonmosaic, as is this patient. Two were 
ascertained because of primary amenorrhea and the 
third is a two-year-old child with achondroplasia.?^* 

Some authors who have studied dicentric X chromo- 
somes have reported bipartite Barr bodies. I do not 
think anyone, however, has looked at the distance be- 
tween the two parts of the bipartite Barr body as we 
have. 

There has been one report of the replication pattern 
of a t(X;X) chromosome in which it appears that there 
is a difference in the replication pattern between the 
functional and nonfunctional centromeric end. 

Whether i(Xp) chromosomes exist is still being de- 
bated. There has been one report that restudy of an 
isochromosome for the short arm proved to be a long- 
arm X deletion.* I might add that it is very difficult to 
distinguish a long-arm X deletion from an isochromo- 
some for the short arm. 
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Newborn brain stem auditory evoked responses and 


perinatal clinical events 


TOM P. BARDEN, M.D. 
PHILIP PELTZMAN, PH.D. 


Cincinnati, Ohio 


The technique of brain stem auditory evoked electroencephalographic response testing was applied 
to 61 newborn infants in an attempt to study the potential influence of perinatal risk factors for 
hearing impairment and/or asphyxial brain damage. The results, although not conclusive, indicate 
that birth asphyxia and/or low birth weight may be associated with shortened latencies of evoked 
potentials. An efferent mechanism may account for this phenomenon. (AM. J. OBSTET. GYNECOL. 


136:912, 1980.) 


THE IMPROVING QUALITY of obstetric care is con- 
sidered partially responsible for the dramatic decline of 
perinatal and maternal deaths over the past twenty 
years. During this period, the quality of birth for sur- 
viving infants has been judged primarily by the Apgar 
scoring system,' the chronology of certain maturational 
events during infancy and childhood, and the presence 
or absence of signs suggesting central nervous system 
damage. Although many obstetric risk factors correlate 
to some degree with perinatal deaths and morbidity,’ 
there are relatively poor correlations of most obstetric 
interventions to infant outcome. Certain of these ap- 
parent inconsistencies may be due to our relative in- 
ability to identify the clinical expressions of asphyxial 
insult, with the obvious exceptions of perinatal death or 
survival with gross neurological damage. 

The relationship of birth asphyxia to central nervous 
system injury remains a subject of paramount impor- 
tance to any consideration of revisions of obstetric 
management. The most direct evidence of structural 
damage to the fetal brain by intrauterine asphyxia has 
been derived from experiments with pregnant mon- 
keys. Observations by Ranck and Windle,’ later con- 
firmed by Myers,’ revealed that exposure of term fetal 
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monkeys to total asphyxia for periods of 14 to 25 min- 
utes produced damage to brain stem nuclear struc- 
tures, while exposure to partial asphyxia for longer 
periods was associated with injury to structures in the 
cerebral hemispheres. The inferior colliculus of the 
fetal monkey midbrain was consistently the first struc- 
ture to reveal asphyxial injury. 

The patterns of asphyxial brain damage in humans 
have emerged from less direct observations of post- 
mortem examination of structural damage, or of de- 
velopmental abnormalities in survivors, following a 
clinical situation presumed to have produced asphyxia. 
From studies of neuropathologic case material, Tow- 
bin? described four major patterns of central nervous 
system damage in the human fetus and newborn in- 
fant. These were: (1) subdural hemorrhage due to 
traumatic dural-venous tears; (2) spinal cord and brain 
stem damage due to mechanical injury; (3) hypoxic 
damage to deep cerebral structures, occurring predom- 
inantly in the premature infant; and (4) hypoxic dam- 
age to the cerebral cortex, mainly in the mature fetus 
and neonate. Although the survivors of asphyxial brain 
damage with cerebral palsy or mental retardation 
commonly have lesions in the periventricular area, 
those following term birth are located in the cortex, 
while those occurring in premature infants are in 
deeper cerebral structures.” ê The vast majority of in- 
fants surviving with cerebral palsy or mental retarda- 
tion are born prior to term. Several investigators have 
concluded that perinatal asphyxia in man usually pro- 
duces either death or no apparent damage and that 
survival with brain damage is relatively uncommon.* 

There is considerable evidence that fetal and neo- 
natal electroencephalogram (EEG) patterns reflect 
perinatal asphyxial injury. Rosen and associates* and 
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Sokol and colleagues’ reported voltage and frequency 
suppression of the fetal EEG following maternal ad- 
ministration of meperidine, during both late and vari- 
able decelerations of the fetal heart rate, and with for- 
ceps traction. From studies of neonatal EEG patterns,’ 
the features of voltage depression and focal spikes were 
often associated with obstetric problems such as fetal 
distress, toxemia, and diabetes. However, from these 
studies it became apparent that fetal or neonatal moni- 
toring was seriously limited by the difficulty of in- 
terpretation and the massive volume of data generated. 
Although the application of computer technology 
facilitates interpretation of fetal EEG data, the com- 
plexity of this instrumentation has effectively limited 
the technique to research applications. 

An alternate and more dynamic method for evalua- 
tion of brain wave activity involves recording changes 
in responses to auditory stimulation. Although the au- 
ditory evoked responses (AER) are not apparent in the 
ongoing EEG recorded from electrodes on the scalp, 
they become apparent by summation of repetitive re- 
sponses. In 1968, Peltzman and associates!" '* devel- 
oped an intrauterine sound transducer and used the 
AER technique to establish human fetal auditory re- 
sponsiveness. 

The early studies of AER described a series of mul- 
timicrovolt potentials occurring from approximately 30 
to 650 msec after an auditory stimulus, with their la- 
tency affected by state of arousal and other clinical 
variables. The study of auditory evoked EEG potentials 
entered a new dimension when, in 1970, Jewett and 
associates first. described a series of submicrovolt 
waves detected between 2 and 7 msec following arrival 
of the click stimulus at the ear. By relating these poten- 
tials in man to similar potentials studied in cats,'* they 
concluded that they are generated by structures within 
the brain stem. These early AER in adults were found 
to consist of six or seven waves, of which wave V, with 
a latency range of 4.6 to 5.1 msec and a magnitude 
range of 0.6 to 1.4 aV, was the largest and most 
consistent in appearance. Fig. 1 illustrates the early, 
middle, and late sequence of auditory evoked poten- 
tials recorded from scalp electrodes. In contrast to 
those of the middle and late components, the latency 
and amplitude of the early components (waves I to VII) 
are not affected by state of arousal or attention.'® '® 
The physiologic generators of the waves are now 
thought to be: acoustic nerve (I), cochlear nuclei (me- 
dulla) (II), superior olivary complex (pons) (111), lateral 
lemniscus (pons) (IV), inferior colliculus (midbrain) 
(V), medial geniculate body (thalamus) (VI), and au- 
ditory radiation (thalamocortical) (VII). The brain 
stem AER test has proved of value in detection of mul- 
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Fig. 1. Graphic illustration of auditory evoked brain wave po- 
tentials and their generators during 1 sec following a click 
stimulus, with time in milliseconds plotted on logarithmic 
scale. 


tiple sclerosis, brain stem tumors, and both conductive 
and sensorineural hearing loss. The application of the 
test does not require patient cooperation or even con- 
sciousness. 

The characteristics of the brain stem AER have been 
reported for newborn infants of from 25 to 44 weeks 
gestation,'* !? as well as from birth to age 3 years.?? ?! 
In general, the latency and threshold of wave V may be 
measured in newborn infants of any gestation at birth, 
while during infancy there is an orderly appearance of 
the other component waves, and shortening of their 
latencies, to the attainment of adult characteristics by 
12 to 18 months of age. 

Brain stem AER testing has proved of unique value 
in detection of hearing impairment during infancy.?^ ** 
It is estimated that approximately 1: 1,000 infants has 
significant hearing impairment. Of the afflicted in- 
fants, few have had previous diagnosis and proper 
management with hearing aids earlier than 2 or 3 years 
of age. Thus, they fail to acquire the prerequisites for 
speech and language skills during infancy. The risk of 
deafness increases to 12:1,000 or higher among in- 
fants of low birth weight.” Other factors that place an 
infant at risk of hearing impairment are: a family his- 
tory of deafness in early life, cleft palate or other mal- 
formations of the otorhinolaryngeal system, rubella or 
other viral infections during early pregnancy, and 
neonatal sepsis.** ?* 

The objective of the present study was to seek evi- 
dence of any influence of perinatal events upon the 
brain stem AER of newborn infants, with the use of a 
recently developed instrument that greatly simplifies 
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Fig. 2. Brain stem AER testing of a newborn infant. 


Table I. Risk factors for hearing impairment and 
perinatal asphyxia 


Risk of hearing impairment: 


Low birth weight (less than 2,500 gm) 20 
Viral infection during early gestation l 
Family history of early deafness 2 
Otorhinolaryngeal malformation l 
Neonatal sepsis 7 


Risk of perinatal asphyxia: 


Fetal heart rate signs 34 
Meconium 17 
Fetal or neonatal acidosis 7 
Apgar score 7 or less at 5 min. 12 
Respiratory distress syndrome 5 
No. of risk factors per infant: 
0 12 
l 20 
2 14 
3 5 
4 6 
5 4 


the testing procedures. Despite the apparent lack of 
brain stem injury by asphyxial insult in human new- 
born infants, in contrast to the pattern of injury in 
primates, the data of brain stem AER might reveal evi- 
dence of subclinical effects of asphyxia or other perina- 
tal events. In this regard, wave V of the brain stem 
AER, generated by the inferior colliculus, is the first 
structure to reveal asphyxial injury in the monkey 
brain. 


Methods 

The instrument employed in this study, as seen in 
Fig. 2, was developed by the Infant Hearing Assess- 
ment Foundation* to facilitate diagnosis of hearing- 


*Infant Hearing Assessment Foundation, Mt. Diablo Hos- 
pital Medical Center, Concord, California 94520. 


Table II. Summary of infants and brain stem AER 
tests by gestation at birth, birth weight, and 


Apgar scores at 5 minutes 









Weeks’ 





gestation 
38-42 2,500+ 8-10 34 253 
38-42 2,500+ 0-7 4 34 
<38 2,500+ 8-10 3 18 
<38 <2,500 8-10 10 74 
38-42 <2,500 8-10 2 14 
38-42 <2,500 0-7 l 6 
<38 <2,500 0-7 : _67 
Total 61 466 


impaired infants during the neonatal period. The pres- 
ent study was the first research application of the new 
instrument. Similar instruments are being provided to 
hospitals throughout North America for use in clinical 
programs to screen high-risk nursery populations for 
evidence of hearing impairment. Despite its electronic 
sophistication, the instrument has simple operating 
features. A person with no previous technical training 
or experience can learn its operation within a brief 
period of instruction. The necessary personnel for in- 
fant hearing-assessment programs in hospitals is being 
provided by volunteers from local chapters of various 
community service organizations including the Tele- 
phone Pioneers of America. 

The brain stem AER instrument functions as an au- 
ditory click generator, a computer of average transients 
to sum and extract the electroencephalographic poten- 
tials recorded from scalp electrodes, an X-Y plotter, 
and a magnetic tape recorder to display and store the 
resulting waveform. Auditory click stimuli are pro- 
duced by a 50 Hz square-wave input at five levels of 
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Fig. 3. Recordings of 10 serial tests at a click intensity level of 
50 dB in a term newborn infant, with identification of wave V 
(e) on each test. 


intensity (approximately 20, 35, 50, 65, and 80 dB re: . 


adult threshold) and presented to the subject through 
sound-attenuated earphones. The operator, using two 
sets of key pads, may select the click intensity level, as 
well as any of five different rates from 2 to 25 clicks per 
second and any of seven steps of total clicks from 750 to 
8,000. Artifact warning lights permit the operator to 
temporarily discontinue the summation process during 
periods of excessive movement or electrode displace- 
ment or with other events that interrupt acceptable 
input signals. 

Brain waves are recorded from gold cup electrodes 
(Grass) applied with electrode paste on the scalp at the 
midauricular line (the area overlying the anterior fon- 
tanel is avoided), the ipsilateral mastoid, and with the 
common lead attached to the forehead. The resulting 
waveforms for 15 msec after the click stimuli are re- 


corded by a dot-matrix printer on paper tape for im- 


mediate analysis and stored with a magnetic tape re- 
corder on a miniature cassette tape. Brain stem AER 
data are derived from visual analyses of waveforms, 
peak latencies, and threshold levels. 

Sixty-one newborn infants were selected at random 
from the nurseries of Cincinnati General Hospital, fol- 
lowing informed consent of their mothers. A summary 
of some of their perinatal and hearing loss risk factors 
is presented in Table I. There were 12 infants with no 
apparent risk factors and 15 with three or more. A 
summary of birth weights, durations of gestation at 
birth, and 5-minute Apgar scores is presented in Table 
II. A total of 466 tests were performed on 61 newborn 
infants. Birth weights ranged from 900 to 4,139 grams. 
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Fig. 4. Recordings of brain stem AER of a term newborn 
infant at five levels of click intensity with identification and 
latency of wave V at each level. 


Brain stem AER testing was performed only after the 
infants were no longer dependent on an incubator en- 
vironment; thus, many of the infants born prior to 
term had attained term gestation by the time of testing. 
Their ages ranged from 12 hours to 85 days. Several 
infants were tested serially. 

The tests were performed in a small room with no 
specific sound treatment. As illustrated in Fig. 2, the 
testing was performed with the infant in an open crib 
and with the operator holding the earphone in place. 
No attempt was made to mask the contralateral ear, but 
conversation was avoided during the tests. Each test 
consisted of presenting 3,000 clicks at a rate of 16 per 
second, at the 20, 50, and 80 dB levels in both ears, but 
many were tested at all five levels. The operator tem- 
porarily discontinued the summation process in re- 
sponse to artifact warning lights during periods of sub- 
ject movement, with electrode displacement, or with 
oiher events that produced unacceptable input signals. 
Data on latency of wave V were derived by visual anal- 
yses of the waveforms. 


Results 


In our early experience with the testing of newborn 
infants, many of the individual tests failed to reveal a 
recognizable wave V. On several occasions when the 
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Table III. Latency of wave V versus birth weight and Apgar score at 5 minutes 


60 dB 
Birth weight (gm) 
«2,500 20 9.0 + 1.8* (15) 7:7 + 1.6 (32) 7.1 + 1.8 (36) 
2,500+ 4] 9.0 + 1.2 (25) 8.0 + 1.2 (50) 7.5 + 1.0 (50) 
Apgar score : 
0-7 14 8.6 8 (10) 7.5 + 1.8 (22) 6.7 + 2.0 (21) 
8-10 47 9.2 .4 (30) 8.1 + 1.2 (60) 7.5 + 1.0 (65) 


Numbers in parentheses are numbers of tests revealing wave V. 


* -- 2 standard deviétions. 


waveform was apparent, the test was repeated serially 
at the same intensity level to permit observation of the 
consistency of results. Fig. 3 reveals the variation of 
waveform and consistency of wave V when the same 
test was serially repeated 10 times in a 2-day-old term 
neonate. Wave V is clearly more obvious in certain tests 
than in others. Thus, it became apparent that repeating 
specific tests during the same test session improved 
the yield of satisfactory waveforms tor determination 
of wave V latency. There was no evidence of progres- 
sive loss of the response by possible habituation to the 
auditory stimuli of repeated tests. 

Fig. 4 illustrates the brain stem AER data of a 
2-day-old term neonate who weighed 3,230 grams with 
an Apgar score of 8 at 5 minutes. Wave V latencies are 
seen to shorten with increasing intensity of click stimu- 
li. Other infants of this series with less satisfactory re- 
sults were recalled for repeat studies, and, if results 
were again suspect, they were referred for conven- 
tional audiometric testing. To date none has been 
proved to be deaf. 

Table III presents the data of wave V latency from 
the newborn infants as a function of birth weight and 
Apgar score at 5 minutes. The differences of wave V 
latency among the various groups did not prove to be 
statistically different. The data of this study also did not 
reveal significant correlations of brain stem AER with 
other events of the perinatal] period. 


Comment : 


This preliminary study revealed that brain stem 
AER testing of newborn infants is feasible with a re- 
cently developed instrument that proved quite simple 
to operate by individuals without extensive previous 
technical experience. This technique presents an op- 
portunity to precisely measure a function of the brain 
that may be affected by perinatal events. Although the 
brain stem may not be a primary target for asphyxial 
damage in humans, the known patterns of asphyxial 
brain damage in the monkey fetus and the facility of 
testing human neonates suggest the need for systematic 
evaluation of possible correlations with perinatal events. 


Despite the apparent lack of correlation of brain 
stem AER data with perinatal events, the data of this 
study revealed a possible indication of the fetal mat- 
uration process. In general, it was much easier to iden- 
tify wave V in the low—birth weight and preterm in- 
fants than in term infants. The waveform appears to 
become more complex with advancing gestation. Al- 
though not significantly different, the average wave V 
latency was slightly shorter in the low—birth weight and 
low—Apgar score groups. These findings may be a 


. function of a heightened efferent influence that serves 


to suppress spontaneous neural activity in the auditory 
pathway and perhaps augment evoked responses to 
auditory stimulation.” The latter mechanism would 
theoretically enhance the ability of the affected infant 
to process acoustic stimuli in the neonatal environment. 

Brain stem AER testing may be somewhat analogous 
to clinical observation of fetal heart rate responses to 
the “stress” of uterine contractions or fetal movement, 
as with the “contraction stress test” or the “nonstress 
test,” respectively, while in brain stem AER testing the 
click stimulus may serve as the “stressful” event. In con- 
trast to the later components of AER and the ongoing 
EEG, brain stem AER data are not influenced by state 
of consciousness or drugs. Thus, this form of evoked 
response might prove to be more indicative of the sub- 
ject’s condition than has been the case with other 
evaluation techniques, which are more subject to false 
positive results by many clinical variables. 

The brain stem functions to control automatic types 
of muscle activity, as in most forms of standing, walk- 
ing, breathing, or swallowing. It functions with the 
higher-level basal zanglia and the cerebellum to control 
most body movements. Brain stem injury could be ex- 
pressed in survivors as abnormal patterns of breathing, 
lack of coordination, jerky motions, or ataxia. Future 
studies of newborn brain stem AER data should con- 
sider these effects, as well as the value of the test in 
evaluating auditory function. 

In conclusion, the evaluazion of perinatal events by 
their possible influence on the brain stem AER of new- 
born infants by test personnel without previous train- 
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ing in EEG-averaging techniques has been proved fea- 
sible. The large number of clinical variables and the 
small number of newborn infants studied to date may 
have precluded our establishing significant. correla- 
tions. However, the study will be extended and may 
eventually serve to influence present forms of obstetric 
management. 


- 


Newborn brain stem AER and perinatal events 917 


The technical assistance of Janice Hill, R.N., Re- 
search Nurse, is acknowledged. The test instrument : 
was provided by the Infant Hearing Assessment Foun- 
dation with the cooperation of G. Dan Patterson, Na- 
tional Director. Galen Somerville and Philip Poeschel 
provided engineering and technical advice. 





REFERENCES 
l. Apgar, V., Holaday, D. A., James, L. S., Weisbrot, I. M., 


and Berrien, C.: Evaluation of the newborn infant: Sec- ` 


ond report, J. A. M. A. 168:1985, 1958. 
2. Hobel, C. J., Hyvarinen, M. A., Okada, D. M., and Oh, 
W.: Perinatal and intrapartum high risk screening. Pre- 


diction of the high-risk neonate, AM. J. OBSTET. GY- ` 


NECOL. 117:1, 1973. - | 

3. Ranck, J. B., and Windle, W. F.: Brain damage in the 
monkey, Macaca mulatta, by asphyxia neonatorum, Exp. 
Neurol. 1:130, 1959. 

4. Myers, R. E.: Two patterns of perinatal brain damage and 
their conditions of occurrence, AM. J. OBSTET. GYNECOL. 
112:246, 1972. 

5. Towbin, A.: Organic causes of minimal brain dysfunc- 
tion, J. A. M. A. 217:1207, 1971. 

6. Towbin, A., and Turner, G. L.: Obstetric factors in fetal- 
neonatal visceral injury, Obstet. Gynecol. 52:118, 1978. 

7. Niswander, K. R, Gordon, M., and Drage, J. S.: The 
effect of intrauterine hypoxia on the child surviving to 4 
years, Am. J. OssrET. GyNECOL. 121:892, 1975. 

8. Rosen, M. G., Scibetta, J. J., and Hochberg, C. J.: Fetal 
electroencephalography. IV. The FEEG during spon- 
taneous and forceps births, Obstet. Gynecol. 42:283, 
1973. . 

9. Sokol, R. J., Rosen, M. G., and Chik, L.: Fetal electroen- 
cephalography, in Beard, R. W., and Nathanielsz, P. W., 
editors: Fetal Physiology and Medicine, London, 1976, 
W. B. Saunders Company, pp. 476-491. 

10. Rosen, M. G., and Satran, R: Neonatal electroencepha- 
lography, Am. J. OBSTET. GYNECOL. 89:619, 1964. 

11. Peltzman, P., Graham, J. T., and Barden, T. P.: Sound 
transducer for intrauterine use in pregnant humans, J. 
Aud. Res. 8:379, 1968. 

12. Barden, T. P., Peltzman, P., and Graham, J. T.: Human 
fetal electroencephalographic response to intrauterine 
acoustic signals, AM. J. OBSTET. GYNECOL. 100:1128, 
1968. 

13. Jewett, D. L., Romano, M. N., and Williston, J. S.: Human 
auditory evoked potentials: possible brain stem compo- 
nents detected on the scalp, Science 167:1517, 1970. 


Discussion 


DR. EDWARD J. QUILLIGAN, Los Angeles, California. 
Dr. Barden has described for us a technique new to 
obstetrics which almost certainly will be useful in de- 
tecting hearing loss in the newborn period and hope- 


fully could be useful in detecting hypoxic brain damage 


in the newborn infant. The technique of brain cortical 
evoked response with light or sound used as a stimulus 
has been available for several years, and auditory 
evoked potential was tried in obstetrics by Dr. Barden 


14. Jewett, D. L.: Volume-conducted potentials in response to 
auditory stimuli as detected by averaging in the cat, Elec- 
troencephalogr. Clin. Neurophysiol. 28:609, 1970. 

15. Amadeo, M., and Shagass, C.: Brief latency click-evoked 
potentials during waking and sleep in man, Psychophysi- 
ology 10:244, 1973. 

16. Picton, T. W., and Hillyard, S. A.: Human auditory 
evoked potentials. II. Effects of attention. Electroen- 
cephalogr. Clin. Neurophysiol. 36:191, 1974. 

17. Stockard, J. J., Stockard, J. E., and Sharbrough, F. W.: 
Detection and localization of occult lesions with brainstem 
auditory responses, Mayo Clin. Proc. 52:761, 1977. 

18. Schulman-Galambos, C., and Galambos, R.: Brain stem 
auditory evoked responses in premature infants, J. Speech 
Hear. Res. 18:456, 1975. 

19. Starr, A., Amlie, R. N., Martin, W. H., and Sanders, S.: 
Development of auditory function in newborn infants re- 
vealed by auditory brain stem potentials, Pediatrics 
60:831, 1977. 

20. Hecox, K., and Galambos, R.: Brain stem auditory evoked 
responses in human infants and adults, Arch. Otolaryn- 
gol. 99:30, 1974. — 

21. Salamy, A., and McKean, C. M.: Postnatal development 
of human brain stem potentials during the first year of 
life, Electroencephalogr. Clin. Neurophysiol 40:418, 
1976. 

22. Schulman-Galambos, C., and Galambos, R.: Brain stem 
evoked response audiometry in newborn hearing screen- 
ing, Arch. Otolaryngol. 105:86, 1979. 

23. Feinmesser, M., and Tell, L.: Neonatal screening for de- 
tection of deafness, Arch. Otolaryngol. 102:297, 1976. 

24. Mencher, G. T.: Nova Scotia Conference on the Early 
Identification of Hearing Loss: A review, Hum. Com- 
mun. J. 3:5, 1975. 

25. California State Department of Public Health: A Report 
to the Legislature on the Study of Feasibility and Costs for 
Testing Newborns for Hearing Defects, pursuant to ACR 
76, 1975. 

26. Starr, A.: Regulatory mechanisms of the auditory path- 
way, in Locke, S., editor: Modern Neurology, Boston, 
1969, Little Brown & Company, pp. 101-114. 


and his colleagues as early as 1968. Dr. Hon and I used 
this technique on a very small series of fetuses who had 
cord compression patterns where we observed the in- 
creased latency period mentioned by Dr. Barden. 
However, the technique was not pursued for a variety 
of reasons, one of which was technical, that is, the 
difficulty of getting the signal generator next to the 
fetal ear and obtaining good scalp electrode placement 
to record the evoked potential. This could only be ac- 
complished when the cervix was rather widely dilated. I 
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would imagine sirnilar problems would exist in record- 
'ing the evoked brain stem potential of the fetus, thus 
limiting the usefu:ness of this technique for monitoring 
the fetus during labor, assuming there is a correlation 
between hypoxia and brain stem response. If it can be 
demonstrated tha: at some point in labor the fetus loses 
wave V and this is associated with hvpoxia evidenced by 
a change in fetal heart rate or fetal acid-base balance, 
this would be significant. It would help resolve an ar- 
gument in obsteirics, namely, whether a fetus can 
have a normal brain when labor begins, receive a 
hypoxic insult, and subsequently be delivered with 
brain damage. 
. If one isto conjecture that increasing latency of wave 
V is an indication of hypoxic. damage to the inferior 
colliculus, then I think more basic work must be per- 
formed. The trend found by Dr. Barden toward a 
longer latericy in wave V of the children with lower 
Apgar scores at all decibel stimulae is encouraging, but 
as we are all too well aware the incidence of brain dam- 
age is low even in the infant with a low Apgar score. 
One finding that seems to correlate best with sub- 
sequent neurological deficit in the newborn infant is 
convulsion in the nursery. I wonder if there were any 
such infants in Dr. Barden's series and, if so, what type 
of latency was observed. 
Dr. Barden has reported in this paper that in 50% of 


the infants tested a wave V was not revealed. This is a: 


high failure rate for an instrument to be used in clinical 
testing. I wonder if Dr. Barden thinks this will persist 
or whether getting used to using the instrument will be 
helpful. 

I would also like to ask Dr. Barden about tlie phe- 
nomena of decreasing latency periods with increasing 
intensity of stimuli. I have always thought that nerve 
conduction was an all-or-none phenomenon. 

_ I sincerely hope this work will provide us with an- 
other, more definitive method cf fetal assessment. 
Neither continuous fetal heart rate monitoring nor 


acid-base evaluation can tell us which ‘child is in real 


danger of brain damage. Perhaps this will. 

DR. WILLIAM N. SPELLACY, Chicago, Ilinois. Dr. 
Barderi has long been a pioneer in biophysical assess- 
ment of the fetus and neonate and he has now ex- 
tended his efforts to an evaluation of the nervous sys- 
tem by studying the latency of the early phase (wave V) 
brain stem AER. The potential advantages of brain 
stem AER testing are three: (1) It is easy.to do; (2) it is 
unaffected by the person's arousal state; (3) it depends 
upon a nerve pathway from the ear via the auditory 
nerve to.the inferior colliculus of the midbrain ànd 
then to the thalamus. Studies in monkeys have shown 
that severe asphyxial episodes produce their first le- 
sions in the inferior colliculus; thus, brain stem AER 
could be an important screening test and research tool 
for some cases of perinatal brain camage. One poten- 
tial drawback to the test is the failure to establish that 
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this neural pathway is commonly involved in perinatal 


-brain damage in humans. Dr. Barden nevertheless has 


applied the test 466 times to 61 neonates. The results 
reported today fail to show significant differences be- 
tweeri the clinically divided groups of well and sick.or 
small and large infants. While we would have been 
more pleased to see success in the first studies, the 
paper does lead to questions which might alter future 
studies and might, therefore, lead to significant results. 
I have four specific questions for Dr. Barden: 

1. Why did ycu select only wave V as the index and 
not look at all or many of the response waves? 

2. Since the "bottom line" for evaluation of the test is 
the latency period of wave V and since this was visually 
determined, what is the accuracy of the observer in 
reading these latency periods? Has he determined a 
coefficient of variation for reading the same tracings on 
several occasions? 

3. Since the intensity of the clicks affected the latency 
period and since the tests were done in a nursery, what 
was the effect on this var table of outside uncontrolled 
noises? 

4. The authors proceeded to apply the test to many 


high-risk neonates. Do they have definitions of the 


hormal physiologic parameters that may affect the test, 
such as gestational or neonatal age, birth weight, time 
of day, time. since eating, or the effects of drugs? For 
example, shoulc all infants be tested on day 3 of life? 
This is an interesting research area and potentially a 
very important one in perinatal medicine. 
DR. BARDEN (Closing). In response to Dr. Quilligan's 


. comments, the brain stem AER test may indeed éven- 


tually prove useful for detection of perinatal asphyxia. 
Further observauons will be necessary to establish sig- 
nificant correlations. At present we know the test has 
clinical efficacy for detection of deafness. That appli- 
cation has become well established during the 9 years 
since the concept of early brain stem—evoked response 
was introduced by Jewett. 

The instrument employed in this study was devel- 
oped for an infant hearing assessment program. It is 
being manufactured by the Western Electric facility in 
Indianapolis, Indiana. To date the project has been 
sponsored by the Telephone Pioneers of America, who 
interestingly have acquired some of their funds for de- 
velopment of the instrument from a series of decanter 
bottles shaped lke telephones that are filled with Jim 
Beam bourbon. Through such resourcefulness the in- 
struments are being placed free of charge in hospital 
programs for detection of deaf infants. 


.. The application of the technique to fetal monitoring 


logically must wait for the results of neonatal studies. 


Obviously, there would be more technical problems in 


detection of wave V from within the uterus than from 
within the incubator. 

. Qur results to date have revealed somewhat shorter 
latency to wave V among infants with low birth weight 
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aid low Apgar scores. It is as if an inhibitory mecha- 
nism has beén suppressed under these circumstances. 
This may represent an expression of a protective 
mechanism, but further data will be needed to establish 
the M UR 

: Quilligan. asked why the latency to wave V 
PAM. with increased intensity .of the clicks. As the 
intensity of the auditory stimulus increases, there is re- 
cruitmerit of additional nerve fibers and enhancement 
of the impulse that reaches the brain stem. The result is 
an increase of amplitude and decrease of latency for 
wave V. The shortening of wave V latency during in- 
fancy is related to the continuation of myelinization of 
involved nerves during this period. 

The 50% failure rate in our early attempts at testing 
has been overcome to a great extent. In fact, during the 
last few months; we have been able to identify a wave V 
in virtually every baby tested. The early failures were a 
Function of our inéxperience with the test. 

We have not been able to identify any abnormalities 
of test results related to neonatal convulsions, but the 
numbers of infants observed were quite small. We have 
begun to test more sick infants in the newborn inten- 
sive care nursery, which may eventually reveal correla- 
tions of the test results to clinical central nervous sys- 
tem signs. 

Dr. Spellacy asked four very interesting questions. 
First, regarding wave V, it is the most prominent wave 
of the newborn infant. Wave I, which is generated by 
the acoustic nerve, is also present in most tests of new- 
born infants. The other waves do not appear until ap- 
proximately 3 months of age. Over the next year the 
latencies of the waves shorten, so that by age 18 months 
an infant has brain stem AER data that are similar to 
those of an adult. Thus, although the fetus develops 
the sense of hearing by 3 or 4 months’ gestation, the 
maturation process continues well into the infancy 
period. ; 
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The latency of. wave V is identified by: subjective ob- 
servation. I agree with Dr. Spellacy that the results 


` should be subjected to a test of validity among a group 


of observers. We are making our observations from a 
period of less than 1% of a second, arid when we con- 
sider the few tenths of milliseconds of potential érror in 
identification of wave V we are discussing very small 
amounts of time. In gener al, the presence of wave V is 
more critical than its latency. 

The effects of outside noise seem to be inapparent in 
the results. We have tested babies serially with and 
without quiet sufroundings but found no apparent dif- 
ference in results. We do try to keep room noise to à 
minimum during the testing period. However there 
are no naturally occurring sounds that resemble the 
click we are presenting at a rate of 16 per second; thus, 
environmental noise is averaged out, and the response 
to the click is averaged in, as we look at 3,000 clicks. 

The work of others has rather clearly established that 
feedings, drugs, state of arousal, arid other clinical 
variables, have no effect upon brain stem AER data. 
We have observed that babies are much easier to test 
after feeding, when they àre very quiet. 

Finally, I was concerned that some of you would 


consider it somewhat i inappropriate for me to report on 


a nürsery testing procedure. I will close by saying that as 
an obstetrician I have certainly been concerned that the 
currently available testing procedures of perinatal 
medicine are able to inform me if my patient is surviv- 
ing, but they indicate very little about the risk, or even 
presence, of central nervous system damage. If addi- 
tional data from the test I have described suggest cen- 
tral nervous system malfunction and correlate to 
obstetric events, I may be able to alter specific obstetric 
factors to improve the quality of birth. 
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Comparison of metabolic and clinical effects of four 
oral contraceptive formulations and a contraceptive 


vaginal ring 


SUBIR ROY, M.D. 
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A group of 100 women desiring OC received one of the following four formulations on a randomized 
basis: (1) mestranol 50 ug and norethindrone 1 mg, (2) ethinyl estradiol 50 ug and norethindrone 1 
mg, (3) ethinyl estradiol 35 4g and norethindrone 1 mg, anc (4) ethinyl estradiol 30 ug and 
levonorgestrel 150 mg. An additional 10 women received a CVR containing levonorgestrel and 
estradiol. Measurement of a large number of serum chemistries, lipids, proteins, clotting factors, and 
liver enzymes was obtained before and 3 and 6 months after starting medication. Clinical factors 
such as weight, blood pressure, bleeding or spotting, or any adverse side effects were also 
recorded. There was no significant difference in the metabolic parameters measured among the four - 
oral contraceptives except the increase in angiotensinogen was slightly less in the groups receiving 
the compounds with 30 or 35 ug estrogen and the groups receiving the norgesirel compound had 
no increase in triglycerides and a slight decrease in cholesterol levels. When tre CVR was 
compared with all oral contraceptives it was found to produce no change in angiotensinogen levels 
and a decrease in triglycerides. Some of each group of OC users had a lowering o: antithrombin Ill 
to abnormal levels but none of the CVR users had this amount of decrease. As oral steroids with 30 
or 35 ug of estrogen do not produce significantly less metabolic alteration than do compounds with 
50 ug of estrogen, it is unlikely that their use will reduce the incidence of the uncommon serious 
adverse efiects associated with OC use. However, since the CVR's did not increase 
angiotensinogen, their use as contraceptives will most likely not produce hypertension and possibly 
the other serious circulatory problems which are increased in some OC users. (AM. J. OBSTET. 


GYNECOL. 133:920, 1980.) 
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THE USE OF oral steroid contraceptives is associated 
with an increased risk of developing serious adverse 
effects such as thromboembolism, stroke, and myo- 
cardial infarction. * The prospective and retrospective 
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Table I. Age and parity distribution of subjects 


Ortho 
Novum 1/50 | Ovcon. | Neocon | Lo-Ovral | CVR 


Age: . 
15-19 . 4 4 10 5 0 
20-24 17 12 12 1i 2 
25-29 4 7 3 7 7 
30-34 0 2 0 2 I 
Parity: 
0 5 7 8 5 
1-3 21 19 17 17 5 
4-6 0 I ] 0 0 


studies showing an increased risk of these disorders 
were derived from data obtained from women ingest- 
ing formulations containing 50 ug of estrogen or more. 
Since the estrogenic component has been implicated as 
the major cause of most of the serious adverse effects it 
has been postulated that reducing the dose of estrogen 
below 50ug would result in a decreased incidence of 
these adverse effects. Although a large prospective 


British study! indicated that the incidence of throm-- 


boembolism was greater in women ingesting agents 
with more than 50 ug of estrogen than in women in- 
gesting 50 ug estrogen formulations, to date there is no 
evidence that the incidence of thromboembolism or 
other serious adverse effects is lower in women ingest- 
ing the newer formulations with less than 50 ug of 
estrogen than in women ingesting 50 ug estrogen for- 
mulations. All formulations with less than 50 ug of es- 
trogen contain ethinyl estradiol, which has been shown 
in certain assays to be 1.7 to 2 times more potent? than, 
and in other studies to be similar in potency? with an 
equivalent weight of mestranol, the estrogenic com- 
ponent of most oral contraceptives with 50 ug of 
estrogen. | 

Despite the increased risk of developing serious ad- 
verse effects, the actual incidence of these conditions in 
women ingesting oral contraceptives is very low. There- 
fore, prospective epidemiologic studies demonstrating 
the greater safety of the newer, lower estrogen dose 
formulations require large groups of subjects and thus 
will be extremely time consuming and expensive. 

An alternative method of providing a comparison of 
various drugs is to perform a prospective study to de- 
termine the presence and magnitude of metabolic al- 
terations thought to produce, in certain women, these 
adverse effects. The following study was performed to 
compare effects of four different oral contraceptive 
formulations upon lipid and protein metabolism as well 
as tests of hepatic function and selected parameters of 
the coagulation system. 

In a preliminary study’ contraceptive vaginal rings 
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Table II. Continuation of subjects 


Ortho ; 
Novum 1/50 | Ovcon | Neocon | Lo-Ovral | CVR A 
25 25 25 


Enrolled 25 10 
Discontinued: 
LFU* 4 l 6 l 0 
Medical 3 2 3 2 0 
Personal 4 4 2 ] ] 
Completed: 
. 8 mo 18 23 18 23 10 
6 mo 14 18 14 21 9 
Total 103 126 97 133 58 
months of 
use 


*Lost to follow-up. 


(CVR's) containing norgestrel and estradiol were shown 
not to produce certain estrogen-related metabolic al- 
terations. Therefore a group of subjects using this 


method of systemic administration of contraceptive 


steroids was also studied. The relatively constant rate of 
absorbtion of steroids from CVR's provide relatively 
constant serum levels which inhibit ovulation and pro- 
vide good contraceptive effectiveness and regular cyclic 
bleeding without inducing certain adverse metabolic 
effects. 


Materials and methods 
Between October, 1976, and November, 1978, 100 


. women who desired oral contraceptives (OC) and vol- 


unteered to participate in this study received one of 
four formulations by random allocation. The active 
components consisted of mestranol 50 wg and noreth- 
indrone 1 mg (Ortho Novum 1/50),* ethinyl estradiol 
50 wg and norethindrone 1 mg (Ovcon),t ethinyl es- 
tradiol 35 ug and norethindrone 1 mg (Neocon),*.and 
ethinyl estradiol 30 ug and levonorgestrelt 150 ug 
(Lo-Ovral).§ All oral formulations were administered 
in a 28 day package of pills. The first pill was ingested 
on the fifth day of the cycle. The subjects took one pill 
daily for the 6 month duration of the study. 

During the same time a group of 10 subjects who 
elected to use CVR's were also studied. The cylindrical 
CV R's were 50 mm in outside diameter and 9.5 mm 
thick. They were fabricated in a 3 layer shell design || 


*Ortho Pharmaceutical, West Orange, New Jersey. 

1Mead Johnson Pharmaceutical, Evansville, Indiana. 

tLevonorgestrel is the active moity of the racemic di-nor- 
gestrel mixture and was previously designated as d-norgestrel. 


§Wyeth, Division of American Home Products Corp., Phil- 
adelphia, Pennsylvania. 


|Provided by the Biomedical Division of the Population 
Council. 
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Table III. Liver function tests 
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SGOT * (mU [ml 


Ortho Novum 1750 28-36 

Ovcon a 27-36 2, 
Neocon 31 27-36 26 
Lo-Ovral 26 23-30 26 
CVR 24 20-28 20 
OC vs. CVR 


Alk. phosphatase 
(mU tml) t 


Ortho Novum 1750 P 4 53 
Ovcon 76 4 52 
Neocon 76 5 50 
Lo-Ovral 79 5 54 
CVR 70 4 62 
OC vs. CVR NS 


*Geometric mean. 


3 mo 


ee ee — 
Te pep peur 







6 mo 


Control 3 mo 

vs. Rx vs. 6 mo 
20-26 20-33 NS NS 
22-29 n 22-29 p < 0.001 NS 
21-32 28 25-31 p < 0.05 NS 
22-30 26 22-30 NS NS 
17-24 16 12-23 p < 0.025 NS 





Control. 
vs. Rx 
55 2 p < 0.001 NS 
53 2 p < 0.001 NS 
54 7 p < 0.001 NS 
56 5 p < 0.001 NS 
63 4 p < 0.025 NS 
p < 0.001 NS 


tReference range: SGOT, 13 to 55 mU/ml; alk. sucess 35 to 148 mU/ml. 


19596 


CI = confidence interval of mean. 


Estradiol and levonorgestrel were impregnated in a 
thin polysiloxane* middle layer between an inner 
steroid-free core cf polysiloxane and an outer layer of 
polysiloxane tubing. The CVR's were placed in the va- 
gina on the fifth dav of the menstrual cycle and left in 
place for 3 weeks. They were removed for 1 week to 
allow withdrawal bleeding. Subsequently, they were re- 
inserted and removed on a 3 weeks in-1 week out reg- 
imen by the subjects themselves. After each removal, 


the vagina was colposcopically examined. Upon com- . 


pletion of the study, the CVR's were returned to The 
Population Counci. where the steroids remaining in the 
CVR's were extrected.} The aver age daily release 
rate of levonorgestrel and estradiol was calculated by 
dividing the total amount of steroid lost by the number 
of days the CVR was in the vagina. 

All of the study subjects were between 17 and 33 
years of age, had regular menstrual cycles, were not 
breast feeding, were not utilizing any other form of 
birth control, were cf proved fertility or were expected 
to be fertile, and experienced regular coital exposure. 
Aliquots of each blood sample were collected on day 
21 + 2 of the control and third and sixth month treat- 
ment cycles. The following determ:nations were per- 
formed: hematocrit, fasting glucose, total protein, al- 
bumin, total ‘bilirubin, serum glutamic oxalacetic acid 


*Silastic 382, Medical Grade, Dow Corning Corp., Midland, 
Michigan. 

+Performed by Theodore Jackanicz, Ph.D., of The Popula- 
tion Council. 


transaminase (SGOT), alkaline phosphatase, total cho- ` 
lesterol, triglyceride, and fibrinogen. These tests were 
measured by standard techniques.* Corticosteroid- 
binding globulin-binding capacity (CBG-BC) was mea- 
sured by a previously described technique.’ Angioten- 
sinogen and clotting studies were performed on all 
samples from the CVR subjects and on samples from 
about one half of the OC subjects. Fibrinogen-fibrin 
degradation products (FDP) were analyzed on throm- 
bin-clotted EDTA-EACA plasma supernates by radio- 
immunoassay.? ATIII was analyzed in all cases by a 
funcüonal assay which measured the prolongauon 
of thrombin clotting times. Heat-defibrinated plasma 
samples were incubated for 6 minutes with a standard- 
ized solution of thrombin. The thrombin clotting time 
of this mixture was measured after addition of barium 
sulfate-adsorbed bovine fibrinogen solution. A stan- 
dard curve was established with serial dilutions of a 
reference plasma. All subject sample values were inter- 
polated from the standard curve, and these were ex- 
pressed in units relative to the undiluted reference 
plasma which was equated to 100 units. Several samples 
(n = 26) were analyzed both by the functional assay 
and by radial immunodiffusion.t Angiotensinogen was 
measured using standard human renin prepared from 
pooled human serum.'? Angiotensinogen concentra- 


*Performed at Bioscience Laboratories, Van Nuys, Cali- 
fornia. l 

*M-partigen  Antithrombin-III Kit-TM, Calbiochem- 
Bering, San Diego, California. 
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Table IV. Lipids 











Ü mo 


LG [seme ela Dux 





Control 


Cholesterol* (ng/dl) vs. Rx 





Ortho Novum 1/50 180 9 : 180 8 193 6 NS NS 
Ovcon 188 6 186 6 191 ^6 NS NS 
Neocon 183 5 192 7 198 5 NS NS 
Lo-Ovral 199 7 189 6 186 6 p < 0,025 NS 
CVR 147 8 146 9 121 4 p < 0.05 p < 0.005 
Neocon vs. Lo-Ovral NS p < 0.05 

OC vs. CVR p < 0.05 NS 














(| = Te 

Control 3 mo 
Triglycerides t (mg/dl) = 95 " CLE | * | 95 96 CL fog | 95% CL vs. Rx vs. 6 mo 
Ortho Novum 1/50 63-94 107 91-126 110 90-135 p < 0.001 NS 
Ovcon 5 59-89 . 84 67-106. 97 75-125 p < 0.005 NS 
Neocon 15 59-96 98 83-115 105 80-139 p < 0.001 NS 
Lo-Ovral 81 66-98 87 70-108 81 66-99 NS NS 
CVR 59 46-77 42 36-50 39 31-49 p < 0.001 NS 
Neocon vs. Lo-Ovral NS p < 0.005 
OC vs. CVR NS p < 0.001 


*Reference range: cholesterol, 135 to 315 mg/dl; triglycerides, 30 to 135 mg/dl. 
TGeometric mean. 
19590 CL = 95% confidence limits. 


Table V. Glokulins 










Lu [o3 Lo — 


3 mo 
vs. 6 mo 


Control 
vs. Rx 





CBG-BC* ( ug'dl): 
Ortho Novum 1/50 14.6 13.8-15.4 36.8 30.8-42.7 37.4 33.3-42.0 p < 0.001 NS 
Ovcon 15.5 13.7-17.5 36.2 31.2-43.4 43.9 39.5-48.8 p « 0.001 NS 
Neocon 17.2 15.5-19.0 40.2 37.1-43.6 36.3 27.3-48. | p < 0.001 NS 
Lo-Ovral 16.2 14.9-17.7 36.8 32.8-41.4 37.9 34.5-41.7 p< 0.001 NS: 
CVR 14.1 13.5-14.8 13.8 13.0-14.6 15.1 14.0-16.3 NS NS 
OC vs. CVR NS p < 0.001 
Angiotensinogen* (ng/ml): 
Ortho Novum 1/50 900 700-1,100 3,900 3,409-4,000 3,500 3,200-3,900 p < 0.001 NS 
Ovcon 800 700-1,000 3,500 3,000-4,000 3,900 3,400-4,400 p< 0.001 NS 
Neocon 1,100 900-1,300 3,000 2,309-3,800 2,900 2,000-4,200 p<0.001 NS 
Lo-Ovral 900 800-1,000 2,600 2,000-3,300 2,500 2,000-3,100 p< 0.001 NS 
CVR . 1,200  800-1,800 900 800-1,100 700 500-900 NS NS 
Ortho Novam + OV NS p < 0.025 
vs. NE + LO 
OC vs. CV3 NS p < 0.001 


*Geometric mean. Reference range: CBG-BC, 10.0 to 23.8 ug/dl; angiotensinogen, 430 to 1,700 ng/ml. 


The skewness and kurtosis for both the untrans- 
formed and logarithmically transformed data were cal- 
culated. For those variables which appeared to better fit 
a normal distribution when logarithmically trans- 
formed, logarithms were used in further statistical 
analyses; otherwise the raw data were used. 

Data were analyzed with analysis of variance. Within 
each treatment group a repeated measures analysis of 


tion was mezsured in the subjects’ plasma from the 
formulation of angiotensin I produced by excess 
amounts of added renin. The conversion to angioten- 
sin I was measured by means of the radioimmunoassay 
method of Haber et al.'! Renin, 0.025 Goldblatt units, 
vas added tc each subjects sample. The results were 
expressed as nanograms of angiotensinogen per millii- 
ter of plasma. 
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CBG -BC [pg/dl): 
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Fig. 1. The geometric mean and 95% confidence interval of 
CBG-BC for control (open bars) and treatment (stippled bars) 
cycles for Ortho Novum 1/50 (ON), Ovcon (OV), Neocon 
(NE), Lo-Ovral (LO), and the CVR. - 


variance design"? was used to assess whether labora- 
tory values changed during the course of the trial. 
When a given measurement was found to change sig- 
nificantly over the course of the study, orthogonal 
components"? were derived to test whether the sig- 
nificant difference was solely between the pretrial val- 
ues and values while the subjects were being treated or 
whether significant changes also occurred between 3 
and 6 months of treatment. The data from all treat- 
ment groups were also combined and analyzed with a 


two-factor analysis of variance design'** with repeated ' 


measures on one factor to test whether the response 
differed according to the type of contraceptive agent 
used. When significant differences were found be- 
tween treatment groups, orthogonal components were 
derived to test whether the significant difference was 
solely between OC users and CVR users or whether 
differences also existed between particular OC groups. 
All computations were done witk the Statistical Pack- 
age for the Social Sciences (SPSS) computer package. 
The indicated and significant comparisons are in- 
cluded in the results. T'he corrected chi-square test was 
used to compare the bleeding records. The Fisher 
Exact Probability Test was used for part of the ATIII 


» "data comparisons. 


"Results 


The random allocation of subjects among various 
oral contraceptive agents resulted in similar distri- 
butions of parity but there were significantly more 
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Fig. 2. The geometric mean and 95% confidence interval of 
angiotensinogen for control (open bars) and treatment (stip- 
pled bars) cycles for Ortho Novum 1/50 (ON), Ovcon (OV), 
Neocon (NE), Lc-Ovral (LO), and the CVR. 


younger subjects in the Neocon group (p « 0.05) 
(Table I). Approximately three fourths of the subjects 
using OC's were less than 6 months post partum when 
enrolled, whereas all CVR subjects were more than 6 
months post partum. The number of subjects who 
completed 6 months of study and the reasons for clo- 
sure are shown in Table II. The medical and personal 
reasons for closure were similar for all OC groups. 

The average daily amount of steroid released by each 
CVR was calculated to be 217 ug of levonorgestrel and 
132 ug of estradiol. 

During treatment there were no significant changes 
in weight, systolic and diastolic blood pressure, hemo- 
globin and hematocrit, fasting glucose, or total protein 
and albumin within and among any of the groups 
compared with pretreatment values. 

All values of each of the three tests used to assess 
liver function—total bilirubin, SGOT, and alkaline 
phosphatase—remained in the normal range. There 
were no significant changes in total bilirubin but 
posttreatment SGOT levels were slightly lowered in all 


. treatment groups (Table II). Although this difference 


was significant in the Ovcon, Neocon, and CVR groups, 
as well as all OC groups combined, the differences be- 
tween pretreatment and posttreatment levels were 
slight and posttreatment levels remained in the previ- 
ously established normal range of the reference labora- 
tory. There was a significant reduction in alkaline 
phosphatase levels in all treatment groups; however, 
the posttreatment levels remained within the normal 
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Table VI. Clotting factors 





Fibrinogen (mg/dl): * 


Ortho Novum 1/50 300 20 240 

Ovcon , 280 30 290 

Neocon . 250 10 290 

Lo-Ovral 260 10 300 

CVR 250 70 270 
Ortho Novum + OV NS 

vs. NE + LO 

OC vs. CVR NS 


*Reference range: fibrinogen, 200 to 400 mg/dl. 


range. The amount of fall in alkaline phosphatase was 
similar in each treatment group. 
. Both lipids assayed in the study, total cholesterol and 
triglyceride, also remained in the normal range after 
treatment but were altered significantly in some of the 
treatment groups (Table IV). The subjects ingesting 
Lo-Ovral had a slight but significant reduction in total 
cholesterol, whereas users of the other three oral ste- 
roids had a nonsignificant increase. The only sig- 
nificant change among OC groups occurred when 
Lo-Ovral was compared with Neocon. The CVR group 
had a significant decrease in cholesterol 6 months, but 
not 3 months after treatment. However, the difference 
in change of cholesterol levels between all OC's and the 
CVR was not significant. There was a significant in- 
crease in triglyceride levels in all OC treatment groups, 
except those ingesting Lo-Ovral. In this group tri- 
glyceride levels remained unchanged. Among OC 
groups only the difference between Lo-Ovral and 
Neocon was significant. CVR users had a significant 
decrease in triglyceride levels and when compared to 
all OC's combined, the decrease in triglycerides in the 
CVR group was significantly different. 
Within 3 months after treatment there was a sev- 
eral-fold increase in CBG-BC and angiotensinogen 
levels in each of the OC groups, which did not increase 
further during the next 3 months of therapy (Table V). 
These posttreatment levels were elevated above the 
normal range. The increase in CBG-BC was similar 
among each of the OC, groups (Fig. 1), whereas the 
increase in angiotensinogen was significantly greater in 
the groups ingesting the two formulations containing 
50 ug of estrogen, when they were compared with the 
groups ingesting the two lower dose estrogen formu- 
lations (Fig. 2). The CVR users did not have any sig- 
nificant change in levels of either of these globulins 
after treatment. Mean angiotensinogen levels actually 
decreased from 1,200 to 700 ug/ml but because of the 
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6 mo 
Control vs. Rx 3 mo vs. 6 mo 
290 20 NS NS 
280 20 NS NS 
290 30 p < 0.005 NS 
300 10 p < 0.005 NS 
280 70 NS NS 
p < 0.025 
NS 


Table VII. Bleeding experierice 










BTB/BTS* 







Ortho Novum 1/50 11 10.7 73 33 7 68 
Ovcon 29 17.5 76 29 10 79 
Neocon 95 958 104 51 5 52 
Lo-Ovral 15 11.3 82 2.9 I 0.8 
CVR 24 414 68 56 4 69 


*Significant comparisons: - 
Cycles: Ortho Novum vs. NE, LO vs. NE, All OC vs. CVR: 
p € 0.05 by x^... 
Days: None. 
Amenorrhea: Ortho Novum vs. LO, OV vs. LO, CVR vs. 
LO: p < 0.05 by x^,... 


small sample size this decrease was not significant. The 
difference in the elevated mean posttreatment levels 
for both CBG-BC and angiotensinogen between all the 
OC groups ánd the posttreatment levels in the CVR 
group was significant (p « 0.001 for both). 

The clotting factors measured included fibrinogen, 
fibrinogen-fibrin degradation products (FDP), and an- 
tithrombin III (ATIII). Posttreatment levels of the first 
two of these factors remained within the normal range. 
Although there was a slight but significant increase in 
fibrinogen levels in the two groups of subjects ingesting 
the OC's with less than 50 pg of estrogen, the mean 
posttreatment levels of fibrinogen in each OC and CVR 
treatmént group were nearly identical (Table VI). 
There were no significant differences in mean post- 
treatment values for fibrinogen-fibrin degradation 
products, or antithrombin III among the different OC 
treatment groups or between all OC's and the CVR. 
There were, however, certain individuals whose post- 
treatment ATIII values were reduced below 60 units, 


the lower limit of the physiologic range. The numbers 


ineach group with these low levels were the following: 


926 Roy et al. 


Ortho Novum 4 of 12, Ovcon 2 of 16, Neocon 2 of 12, 
Lo-Ovral 1 of 15, and CVR 0 of 10. There was no 


significant difference between the Ortho Novum and . 


the other groups (p > 0.05) by the Fisher Exact Prob- 
ability Test for a3 comparisons. In 26 samples from 
eight women, ATIII values derived by radial immu- 
nodiffusion correlated well with thase of the functional 
assay as determined by a calculated Pearson's correla- 
tion coefficient, r, of 0.9]. 

Of the OC groups, the subjects using Neocon had the 
highest number of cycles with BTB (Table VIT). There 
was a significantly greater incidence of B TB cycles with 
Neocon than the two 50 ug formulations as well as 
Lo-Ovral. However, the difference in number of days 
of BTB among the various OC treatment groups were 
not significant. The CVR groups also had a sig- 
nificantly greater number of cycles with BTB than all 
OC groups combired, but the mean number of days of 
BTB in subjects using the CVR was not significantly 
different from those using the OC's. 

The subjects using Lo-Ovral had the lowest incidence 
of amenorrhea. This lowered incidence of amenorrhea 
was significantly less with Lo-Ovral than in the groups 
using the two 50 wg estrogen formulations, but not 
those using Neocon. There was no significant differ- 
ence in percentage of amenorrheic cycles between OC's 
and CVR’s. 


Comment. 


The results of tais study indicate that if metabolic 
changes do occur $ months after contraceptive steroid 


treatment, no further changes occur at 6 months. 


Therefore, studies to determine metabolic alterations 
produced by contraceptive steroids need only to be 
performed for a relatively short duration. Of the meta- 
bolic effects measured, the only parameters that were 
altered outside the normal range were CBG-BC and 
angiotensinogen. Cral steroids with 30 or 35 ug of es- 
trogen do not produce significantly less alterations than 
do compounds with 50 ug of estrogen, except for a 
smaller increase in angiotensinogen. Estrogens cause 
an increase in hepatic production o: several globulins 
including CBG,’ SHBG," and angiotensinogen." All of 
the oral contraceptive formulations had a similar effect 
on CBG production in contrast with our earlier report 
in which there appeared to be a difference in CBG 
levels during treatment with these two doses of estro- 
gen.’ In this study angiotensinogen production was 
found to be directly proportional to the dose of estro- 
gen. It is therefore clear that estrogenic potency of dif- 
ferent compounds may vary according to the response 
being measured. 

It is thought that the development of hypertension, 
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which occurs in about 4 to 5% of oral contraceptive 
users,” !5 but does not persist after the drugs are dis- 
continued, is related to the estrogen-produced increase 
in angiotensinogen. The exact relation between the 
consistent rise in angiotensinogen and the relative in- 
frequent development of hypertension has not yet 
been determined. It is possible that a smaller increase 
in this renin substrate may result in a lower incidence 
of hypertension in oral contraceptive users, but even 
with the lower dose estrogen formulations there is a 
nearly threefold increase in angiotensinogen levels. 
Therefore the incidence of hypertension will probably 
not be reduced with the use of these agents. The CVR's 
however, caused no increase in angiotensinogen. They 
also produced no increase in CBG, in contrast to all the 
oral agents, indicating that when the contraceptive ste- 
roids are systemically administered by the CVR, there 
is no increase in serum globulin levels. 

The absence or this hepatic metabolic alteration may 
be related to either use of the natural estrogen, es- 
tradiol, rather than the synthetic estrogen, ethinyl es- 
tradiol, and/or the slow constant absorption of the 
estrogen directly into the systemic circulation instead of 
high intermittent absorption directly into the portal 
circulation as occurs with oral contraceptives. As the 
CVR's do not alter angiotensinogen levels they prob- 
ably will not be associated with an increased incidence 
of hypertension, one of the serious adverse effects of 
oral contraceptives, and one that is possibly related to 
the increased risk of stroke and possibly myocardial 
infarction. 

Although the risk of developing thromboembolism 
and thrombophlebitis is increased in oral contraceptive 
users, the occurrence of these disorders is uncommon. 


The mechanism whereby oral contraceptives produce 


thrombotic disorders has not been determined, but it 
has been postulated that the estrogen-induced lower- 
ing of antithrombin IIT may be a causative factor.!5 In 
addition, since FDP levels are frequently increased in 
individuals with active thrombotic disease," these 
products were measured in addition to antithrombin 
III. Like CBG and angiotensinogen, fibrinogen levels 
are known to be increased by estrogens. Thus, fibrino- 
gen was also assayed in these subjects. However, the 
relationship of fibrinogen to thrombotic predisposition 
is unclear. Fibrincgen was not increased above the ref- 
erence range by any preparation. However, statistical 
analysis detected a small but unexplainable increase in 
the low-estrogen groups, probably related to the 
slightly lower pretreatment levels. FDP levels remained 
unchanged in all treatment groups, but some indi- 
viduals in each oral contraceptive group had an ab- 
normal lowering of antithrombin III. On the other 
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hand, in the CVR group no subjects had a lowering of 
antithrombin III below the normal range, indicating 
that the estrogen from the CVR did not produce the 
same effect as the oral estrogen in the small number of 
subjects studied. This lack of change in antithrombin 
IH implies that CVR users may be at no increased risk 
of thrombotic disease. 

The slight changes in total cholesterol and tri- 
glyceride levels appeared to be related more to the type 
of gestogen than the amount or type of estrogen. Both 
oral and vaginal formulations containing norgestrel 
caused a slight decrease in cholesterol and no change 
or a decrease of triglyceride levels in contrast to slight 
increases in triglycerides observed with the other oral 
contraceptives. À relation between elevated cholesterol 
and triglyceride levels and development of athero- 
sclerosis has not been clearly demonstrated. Current 
epidemiologic data from the Cooperative Lipoprotein 
Phenotyping Study’® indicate that the development of 
coronary heart disease is related to a decrease in the 
HDL-cholesterol fraction and possibly an increase in 
LDL-cholesterol and is not as clearly related to in- 
creases in either total cholesterol or triglyceride levels. 
Estrogen has been shown to increase HDL-choles- 
terol.? In an ongoing study from our clinic we have 
shown that continuous subcutaneous administration of 
norgestrel alone causes a decrease in HDL cholesterol. 
Whether these short-term pharmacologically induced 
lipid changes are related to the long-term epidemio- 
logic effects of varying endogenous lipid levels has not 
yet been shown. It has not been determined whether 
the slight difference in lipid levels produced by the 
norgestrel-estrogen-containing contraceptive formu- 
lations are beneficial, adverse, or of no consequence in 
altering the risk of developing cardiovascular disease, 
which has been shown to be increased in oral con- 
traceptive users.”° 

Reduction of the amount of estrogen caused an in- 
crease in BTB only if the amount and type of gestogen 
remained constant as in the Neocon formulation. 
When a different gestogen was used with about the 
same amount of estrogen, as in Lo-Ovral, the amount 
of BTB was less, similar to that occurring with the 
higher dose estrogen formulations. Although the num- 
ber of cycles studied was small it appears that the 
estrogen/gestogen ratio is probably of greater impor- 
tance in maintaining the endometrium than the dose of 
estrogen alone. Comparative clinical studies with a 
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greater number of subjects might reveal significant dif- 
ferences in BTB which were not observed in this rela- 
tively small study, but there were very slight differences 
observed in this parameter among the three marketed 
compounds* studied. | 

Although the CVR's had a significantly greater num- 
ber of cycles of BTB than the OC's, the number of days 
of BTB was not significantly different, and in most of 
the CVR users, the B TB was mild, characterized as 
spotting, and did not require the use of a pad. Ongoing 
studies in our clinic indicate that CVR's of slightly 
larger diameter (58 mm) containing the same formula- 
tion have a significantly lower number of episodes of 
BTB than the smaller (50 mm) CVR's used in this 
study. Absorption of steroids from CVR's is related to 
their surface area. Therefore, slightly greater circulat- 
ing exogenous steroid levels are associated with a lower 
incidence of BTB. Although the average amount of 
daily loss of steroids from the CVR was calculated it is 
not known how much of this amount is absorbed. Peak 
blood levels of d-norgestrel after ingestion of oral con- 
traceptives are several-fold higher than the relatively 
constant levels found in CVR users.” ?! None of the 
CVR sübjects had colposcopic changes and none of the 
CV R's caused discomfort during coitus. 

The results of this study indicate that there was little 
différence in the metabolic parameters measured be- 
tween oral contraceptive formulations containing 50 
ug of estrogen and those with 30 or 35 ug of estrogen. 
As these alterations are probably responsible for the 
serious adverse effects associated with oral contracep- 
tives, it is unlikely that their incidence will be reduced 
by widespread use of these lower estrogen containing 
compounds. However, administration of a gestogen- 
estrogen formulation by vaginal rings eliminates cer- 
tain of the undesirable estrogen-produced metabolic 
effects such as the increase in angiotensinogen and the 
decrease in ATIII. Therefore, the contraceptive use of 
norgestrel-estradiol CVR's will most likely not be ac- 
companied by an increase in the incidence of hy- 
pertension and possibly the other uncommon serious 
cardiovascular effects which have been shown to be as- 
sociated with use of oral contraceptives. 


The authors wish to acknowledge the assistance of 
Joe D. Campeau, Harlene Breaux, and Mary Alice 
Page. 


*Neocon is not currently marketed in the United States. 
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Discussion 


JOHN J. SCIARRA, Chicago, Illinois. For the past 10 
years, Dr. Mishell and his co-workers have been inves- 
tigating the vaginal administration of contraceptive ste- 
roids by means of a silicone polymer-impregnated ring 
(CVR) as the delivery system. The present study is an 


extension of an encouraging preliminary report pub- 


lished in 1978.! The results from both the physiologic 
and the clinical points of view continue to be en- 
couraging. 

There is evidence that interest in vaginal contracep- 
tive methods is increasing, not only among users but in 
the scientific community as well. During the 1960's, sci- 
entific technology created a revolution in the field of 
fertility regulation. With the widespread availability of 
oral contraceptives and intrauterine contraception, 
methods of vaginal contraception became less attractive 
and their use declined significantly. By the early 1970's, 
surgical sterilization was gaining wide acceptance and 
the use of vaginal contraception decreased further. In 
the past few yezrs, however, interesting shifts in the 
reliance on various contraceptive methods have been 
revealed by epidemiologic studies, which seem to indi- 
cate that a-trend toward greater Fee prance and use of 
the vaginal methods may be E 
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By the end ot 1978, an estimated 90 million couples 
worldwide were relying on sterilization for fertility con- 
trol; oral contraceptives were used by 55 million wom- 
en; intrauterine devices by 50 million; the annual i inci- 
dence of abortion was 25 million. The condom and 
vaginal methods were utilized by an estimated 35 mil- 
lion couples.? | 

Vaginal methods are attractive to users because they 
can be self administered and because generally there is 
minimal interference in normal reproductive function. 
Vaginal methods are attractive to physicians because 
they are relatively free of serious untoward effects. The 
primary drawback to the widespread use of these 
methods has been their relatively low use-effectiveness, 
compared with both steroidal contraception and in- 
trauterine devices. The approach presently being 
investigated bv Dr. Mishell and his co-workers is an 
excellent one, directed at combining the high use-ef- 
fectiveness of steroidal contraception with the conveni- 
ence of once-a-month vaginal administration. Hope- 
fully, effective contraception can be accomplished 
without producing significant systemic or local side 
effects. 

I have several specific comments regarding the pres- 
ent study. First, relative to the study design, my feeling 
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is that the number of patients included in the study 
should be increased. Too many variables are evaluated 
and too many questions are asked to be adequately 
considered in a study of this size. For example, the 100 
oral contraceptive (OC) patients were randomly as- 
signed to one of four categories, yet there were consid- 
erably more young patients in the Neocon group than 
in the others; the CVR group was not part of this ran- 
domization but was also studied. The OC group and 
the CVR group do not appear comparable; three 
fourths of the patients using orals were less than 6 
months post partum, whereas all of the CVR subjects 
were more than 6 months postpartum. Also, the start- 
irg values for many of the hematologic parameters 
studied are notably different in the OC patients and 
the CVR group. Such problems could have been 
avoided with a slightly different design, utilizing more 
subjects, and analyzing the data for relative changes in 
values rather than simply for comparison of means by 
the analysis of variance. In addition, the continuation 
rate for OC patients at 6 months was 67%, vs. 90% in 
the CVR group, indicating perhaps a different degree 
of patient motivation in the two groups, supporting my 
suggestion that the OC group and the CVR group may 
not be truly comparable. 

Although this project was not designed as an ac- 
ceptability study, I feel that it would be useful to focus 
carefully on the problem of breakthrough bleeding, 
which has been a concern with previously studied 
CVR's delivering a variety of steroids. The CVR group 
did have a greater number of cycles with breakthrough 
bleeding than did all oral contraceptive groups com- 
bined, but statistically, the mean number of days of 
breakthrough bleeding in subjects using the CVR was 
not significantly different from that experienced by the 
women using oral contraceptives. On the basis of the 
information provided in the present report, it is 
difficult to evaluate this finding, which is most impor- 
tant from an acceptability point of view. Perhaps fol- 
lowing a larger number of patients for longer periods 
of time as they use this new CVR would help to clarify 
this point. I doubt that any device associated with un- 
expected, irregular vaginal bleeding or spotting would 
have high acceptability for the average user. 

Á third consideration I wish to menuon is that gen- 
eralizations or predictions. about the long-term throm- 
boembolic or cardiovascular effects of the newer oral 
contraceptive formulations probably cannot and should 
not be made solely on the basis of laboratory determi- 
nation of indirect variables. The results of the present 
study indicate that there was little difference in the 
metabolic alterations between oral contraceptive for- 
mulations containing 50 ug of estrogen and those con- 
taining less estrogen. The authors therefore conclude 
that it 1s unlikely that the incidence of cardiovascular 
and thromboembolic phenomena would be reduced by 
widespread use of the lower estrogen-containing com- 
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pounds. This conclusion seems premature on the basis 
of this study. This is a purely short-term clinical study 
which may or may not be indicative of the long-term 
epidemiologic effects. Because of the low incidence of 
these serious side effects, only prospective long-term 
epidemiologic studies will provide the ultimate answers 
regarding the relative risks and the safety of the low- 
dose oral contraceptives, and similarly, establish the 
long-term safety of the CVR. 

In closing, I should like to compliment Dr. Mishell 
and his co-workers for presenting some exciting new 
information on the contraceptive vaginal ring. Clinical 
studies of this type are difficult to perform, even under 
the most carefully controlled conditions. The informa- 
tion collected as part of this ongoing study is extremely 
valuable for future contraceptive development and will 
increase the likelihood that eventually the contracep- 
üve vaginal ring will become available as a commercial 
product in the United States and abroad. 
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DR. ROBERT A. KINCH, Montreal, Quebec, Canada. I 
believe the best way to discuss this paper, consisting as 
it does of four short clinical trials of already well-tried 
oral contraceptives with few patients, short follow-up, 
and high dropout rate, and a trial of a vaginal con- 
traceptive ring, is to consider it as two papers rolled 
into one. 

Important facts emerge: significant in the first trial is 
the presumption that if no changes in the metabolic 
status occur after 3 months, it is safe to conclude that 
they will not occur. 

This carries two assumptions: one, accepted, that the 
metabolic changes followed in this paper can be ex- 
trapolated to predispose the patient to potentially 
dangerous complications, and the other, not so certain, 
that further follow-up will not lead to their occurrence. 

From the practical point of view, the assumptions 
allow us more latitude in prescribing the pill for the 
borderline high-risk group of patients suspect for 
thrombophlebitis, myocardial infarction, hypertension, 
and cerebrovascular accidents. 

I would like to ask the author if he believes this, and 
if so what is the minimum battery of biochemical tests 
necessary? Having decided this a short-3 month trial 
with checking will amuse the physician. 

Also in this comparative trial it was significant that, 
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except in the case of angiotensin, the danger of sig- 
nificant metabolic effects was not reduced by reducing 
the estrogen dose. 

This means that there is no advantage in prescribing 
the 20 wg Ethynil estradiol dosage, with its danger of 
failure to provide adequate contraception. 

The authors have a previous series of 10 cases of 
vaginal contraceptive rings (CVR) with similar conclu- 
sions except that the greater surface area of the rings in 
the previous series reduced the incidence of break- 
through bleeding. Perhaps the authors can now give us 
the ideal diameter. 

This paper proves that the steroids in the CVR's have 
definite metabolic advantages over those in the oral 
contraceptive as they contain the major natural estro- 
gens, are rapidly and completely absorbed, and bypass 
the liver. This theoretically protects the patients from 
thrombophlebitis, hypertension, myocardial infarction, 
and cerebrovascular accidents by avoiding the meta- 
bolic derangements thought to be responsible for these 
problems. 

But questions arise: Will patient acceptance and 
compliance be sufficient to maintain this benefit/cost 
ratio? How consistent is the absorption and how long 
does the potency last? What will be the cost of this 
method and when will it be commercially available? 

I am sure the authors already have (or are on the way 
to having) the answers to the questions. A further phil- 
osophical problem comes up: the potential newer ad- 
vances in contraception, the CVR's, the doubtful HCG 
vaccination, the ever more doubtful prostaglandins, 
and the later work with L.H.R.H. for luteolysis are all 
directed at womer.; why are we so slow with gossypol 
and aldrogen-progestin implants for men? 

There are many practical aspects to this paper. 

DR. KAMRAN S. Mocuissi, Detroit, Michigan. I was 
pleasantly surprised to learn that Dr. Mishell did not 
observe any colposcopy changes in the vaginal mucosa 
of these patients. This is somewhat contrary to previous 
observations where vaginal irritation and even ulcer- 
ation have been observed. 

I have two questions: To what do you attribute the 
fact that you did not see any changes in the vaginal 
mucosa? How long did the patients actually wear the 
vaginal rings since this may be a factor in terms of the 
effect on the vaginal surface? 

DR. HAROLD SCHULMAN, New York, New York. I 
would like to ask if any postcoital analyses were done? 
In other words, does the intravaginal steroid have any 
effect on sperm mobility that could be observed? 

Dr. Roy (Closing). We agree with Dr. Sciarra that 
the number of subjects should be increased in a study 
such as this but, because of time and monetary consid- 
erations, it just simply was not possible. And of course, 
when you have two totally different modes of birth 
control being tested, like oral contraceptives and con- 
traceptive vaginal rings, there is no way you can ran- 
domize between the treatment modalities. For that rea- 
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‘son we were able to randomize only within the oral 


contraceptive groups. 

The analysis of the data was a paired analysis, and 
the paired difference from baseline to treatment was 
the parameter which was subjected to analysis of 
variance. 

The contraceptive vaginal ring had greater cycles of 
breakthrough bleeding but not greater days of break- 
through bleeding in comparison to the oral contracep- 
tives, indicating that when breakthrough bleeding oc- 
curred in the oral contraceptive users, they bled for 
more days. 

In a multinational ongoing trial comparing the oral 
contraceptives and contraceptive rings, rates of break- 
through bleeding were similar for both groups. The 
continuation rates for both groups were also similar. 

Dr. Sciarra thought that our statement that the low- 
dose estrogen oral contraceptives may have no altered 
incidence of cardiovascular effects was perhaps too 
strong a statement to make based on our small num- 
bers. Our actual point was that other people have 
hypothesized this to be true, and we would like to draw 
attention to the pronounced alterations, particularly of 
angiotensinogen, which do occur with these formu- 
lations. Therefore, at this time, conclusions of greater 
safety for them should not be made. We certainly agree 
that the final answer will rest on epidemiologic consid- 
erations. 

Dr. Kinch asked what tests we would suggest obtain- 
ing at 3 months. At this stage of development, based on 
other ongoing studies, we are obtaining fasting lipid 
profile studies: high-density cholesterol, low-density 
cholesterol, triglycerides, and cholesterol, as well as 
fasting glucose as screening tests. 

Others have found abnormally precipitable globulins 
in OC users, but it is too early to tell whether their 
presence will be an even better indicator for identifying 
those individuals who would have an adverse effect 
from oral contraceptives. 

_Dr. Kinch asked about the ideal diameter, Dr. 
Moghissi about colposcopic changes, and J think those 
two are interrelated. 

The studies in which erosion or ulceration of the 
vagina were observed took place when rings of larger 
diameter were used. The outside diameter was 70 to 85 
mm and the rings were thinner. In some of these stud- 
ies they also contained a flat spring within the wall of 
the ring. The rings in the present study are about 9.5 
mm in wall diameter and 50 mm in over-all diameter. 
They are very soft and pliable and do not produce the 
surface pressure that the earlier narrower rings did, 
and for that reason we have not observed any colpo- 
scopic changes. ! 

In terms of the ideal diameter of the ring, it is prob- 
ably going to be somewhere in the range of 55 to 58 
mm. This ring size will be suitable for both nulliparous 
and parous subjects. 

The rings that we have been using should last at least 
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6 months— possibly longer. The norgestrel levels ob- 
tained with the 50 mm ring remained in the | to 2 
ng/ml level, even after 6 months of use, but we have 
not continued them beyond 6 months. — — 

Dr. Kinch asked about when the rings would be 
available and how costly they would be. There is no real 
way to estimate either the cost or the availability of the 
CVR's other than to say that efforts are currently being 
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made to work through the FDA to make these avail- 
able, but it will probably still be 2 to 5 years before they 
are commercially available. 

Dr. Schulman asked about postcoital tests. They were 
not done in this study because with this method of birth 
control the CVR’s inhibit ovulation; therefore, it is re- 
ally not necessary to perform postcoital tests. 
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The effects of danazol on the luteal phase of cycling rhesus monkeys and on the ability of the intact 
. rhesus monkey to respond to hCG stimulation were studied in two experiments. In a third 
experiment the impact of danazol upon the response of the decapsulated mouse testis to hCG 
stimulation was evaluated. These experiments demonstrated that danazol shortens the luteal phase 
and decreases progesterone production in intact monkeys via a direct effect on the gonad. 


(AM. J. OBSTET. GYNECOL. 136:932, 1980.) 


DANAZOL IS A SYNTHETIC steroid derived from 
ethinyltestosterone by addition of an isoxazole side 
chain. It has proved effective in the management of 
endometriosis and raammary dysplasia, and has been 
proposed as a contraceptive and for the treatment of 
precocious puberty.'7? Despite the clinical utilization of 
danazol, its mechanism of action is incompletely 
defined. Some authors have associated the clinical ef- 
fects of danazol with its ability to inhibit endogenous 
gonadotropins and postulate direct effects on the 
tigonadotropic. properties have been definitely dem- 
onstrated onlv occasionally. Recent publications cast 
doubt upon the ability of danazol to inhibit pituitary 
gonadotropins and postulate direc:- effects on the 
gonad as its major site of action.^ * We previously noted 
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that danazol decreased levels of follicle-stimulating 
hormone (FSH) and luteinizing hormone (LH) in cas- 
trated female rhesus monkeys and that this effect 
was mediated at a suprapituitary level.? We also dem- 
onstrated that danazol binds to androgen and proges- 
terone receptors, but not to estrogen receptors, and 
translocates androgen receptor, but not estrogen or 
progesterone receptor, to the nuclei of hypothalamic, 
prostatic, and uterine cells. We therefore postulated 
that danazol suppressed gonadotropin levels via its ac- 
tion on hypothalamic androgen receptors. However, it 
is apparent that this may not be the sole mechanism of 
action. The studies detailed in this report were under- 
taken in an attempt to identify a direct effect of danazol 
on the gonads. l 

To this end, the effects of danazol were studied in 
three experiments: (1) effects on the luteal phase of the 
menstrual cycles in cycling rhesus monkeys, (2) in vivo 
response to human chorionic gonadotropin (hCG) 
stimulation during the luteal phase of cycling rhesus 
monkeys, (3) in vitro response -of the decapsulated 
mouse testis to hCG sumulation. 


Materials and methods 


Effects on the luteal phase of the menstrual cycle. 
Ten sexually mature female rhesus monkeys, weighing 
4.0 to 6.0 kilograms amd experiencing regular men- 
strual cycles, were utilized in these studies. They were 
individually caged in a controlled environment at 75° C 
and 50% relative humidity, with a 14 hour photoperiod. 
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Table I. Effects of danazol on duration of luteal phase 


Control Treatment 
Animal No. Cycle (days) Cycle (days) 
Danazol-treated group: - | 
i 15 10 
2 15 .7 
3 14 13 
4 16 10 
5 15 , 9 
Lactose-treated group: 
6 15 14 a 
7 16 15 
8 14 14 
9 14 15 
10 15 13 





Table II. Summary of effect of danazol on duration 
of luteal phase 


Duration of luteal phase (days) 





Colony 33 15.0.5 10-17 
Danazol: | 
Control cycle 5 15 + 0.3 14-16 
Treated cycle 5 10 + 1.0 7-18 
Lactose: 
Control cycle 5 15 + 0.4 14-16 
Treated cycle 5 14 + 0.4 13-15 


Commercially prepared pelleted monkey chow was 
supplemented twice weekly with fresh fruit and chew- 
able multiple vitamins with iron and minerals. Tap 
water was available ad libitum. 

The time of ovulation was approximated by monitor- 
ing plasma estrogen levels and by serial laparoscopic 
examinations as previously described."' Daily vaginal 
swabbings documented onset and duration of menses. 

The experiment encompassed three consecutive 
menstrual cycles in each animal. The first cycle was 
used as a control, the second was the treatment cycle, 
and a post-treatment cycle was included to evaluate de- 
layed effects of the drug. | 

Either danazol (animals 1 to 5) or lactose (animals 6 
to 10) was administered daily at noon during the sec- 
ond cycle of the experiment by gavage in a dose of 400 
mg from the first postovulatory day until the occur- 
rence of menses. 

Blood samples (2 to 3 ml) were drawn by femoral 
puncture after the animals were sedated with ketamine 
(50 mg intramuscularly), between 9 and 11 A.M. every 
second day, from day 8 to the onset of menstruation, 
during all cycles. 

The blood was centrifuged and the serum assayed 
for FSH, LH, prolactin (PRL), and progesterone by 
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Fig. 1. Post ovulatory serum progesterone values in animals 
treated with lactose or danazol. Significant differences indi- 
cated by p values. Note that danazol significantly depresses 
progesterone levels from day 4 through day 10, and shortens 
the luteal phase. * = day of ovulation. 


radioimmunoassay as previously described.® ! ? The 
results were analyzed by one-way analysis of variance 
(ANOVA) and by t test of difference between the 
means of two samples. 

In order to determine if any observed effects of 
danazol were due to a direct or indirect action at a 
gonadal level, two further experiments were carried 
out: 

In vivo response to hCG stimulation during the 
luteal phase. Three monkeys received 400 mg of | 
danazol by gavage daily from the first day after ovula- 
tion until the onset of menses. hCG was also adminis- 
tered intramuscularly from postovulatory day 6 to day 
10 in increasing doses (day 6= 30 IU; 7 — 60 IU; 
8 = 90 IU; 9.2 180 IU; 10 = 360 IU). 

Daily serum progesterone concentrations and total 
luteal phase lengths were measured. l 

In vitro response of the decapsulated mouse testis to 
hCG stimulation. Adult male mice were killed by cervi- 
cal dislocation. The testes were removed, decapsulated, 
and incubated in 2 mi of Krebs-Ringer bicarbonate 
buffer containing glucose (1 mg/ml). hCG was added to 
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Fig. 2. Danazol treatment did not significantly affect serum 
FSH level (* = day of ovulation). 
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Fig. 3. Danazol treatment did not significantly affect serum 
LH level (* = day of ovulation). 


Table HI. Effects of danazol on testosterone secretion by decapsulated mouse testes in vitro 


Concentration of testosterone (ng/ml) 


Concentration - Ț = 
qum m em 

9.5 x 10795M - (6) 964 + 223 (6) 1,014 + 119 

5.0 x 10795M (4) 1,981 x 270 (4) 1,870 x 125 

2.5 x 1075M (10) 1,521 + 242 (10) 932 + 128* (4) 40 = 9 (4)45 £9 

2.5 X 107*M (6) 1,584 = 333 (6) 472+ 69* ; 


* Significantly different from control incubations; P = 0.025. 


some of the incubations at a concentration of 12.5 
mIU/ml. Danazol was dissolved in 95% ethanol and the 
desired amount added to the incubation in a volume of 
50 ul. Control incubations contained the same amount 
of alcohol. In every instance one testis was incubated 


with danazol and the contralateral testis from the same: 


animal served as a control. Incubations were carried 
out in a Dubnoff metabolic shaker at 32 + p C under 
Os CO; (95: 5). At the end of a 4 hour incubation, 
aliquots of the media were removed for determination 
of testosterone (T) by radioimmunoassay.? Results 
were analyzed bv t test for paired comparisons. 


Results 


Effects on the luteal phase of the menstrual cycle. 
The luteal phase of the treatment cycle was shortened 


when compared to the control cycle in four of the five 
monkeys treated with danazol. No effect on the dura- . 
tion of the luteal phase was noted in animals treated 
with lactose (Table 1). The entire treated group showed 
significantly shortened luteal phase length (10 + 1.0 
days) as compared to the luteal phase length in the 
control cycles (15 + 0.4 days), the animals treated with 
lactose (14 + 0.4) or 33 cycles in animals chosen at ran- 
dom from our colony (15 + 0.3 days) (Table II). 

Progesterone levels were significantly depressed dur- 
ing the treatment cycles in animals treated with 
danazol as compared to the control cycles. In contrast, 
monkeys treated with lactose did not show any evi- 
dence of decreased progesterone production com- 
pared to pretreatment control cycles or to untreated 
animals in the colony (Fig. 1). 
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Fig. 4. Danazol treatment did not significantly affect serum 
prolactin level (* = day of ovulation). 


No significant changes in FSH, LH, or PRL levels 
were observed during danazol treatment compared to 
control cycles or to those treated with lactose (Figs. 
2 to 4). | 

Anovulatory cycles followed the treatment cycle in 
three of the five animals treated with danazol, but in 
none of those treated with lactose. 

In vivo response to hCG stimulation during the 
luteal-phase. Administration of progressively increas- 
ing doses of hCG to otherwise untreated animals in our 
colony caused a fourfold i increase in plasma progester- 
one values during the luteal phase, as compared to con- 
trol values (Fig. 5).? This treatment did not alter luteal 
phase length. When the same regimen of hCG was 
administered to monkeys treated with danazol, no in- 
crease in progesterone concentrations was observed 
(Fig. 6). Luteal phase lengths were shorter than in the 
control animals despite the hCG stimulation. 

In vitro response of the decapsulated mouse testis 
to hCG stimulation. Danazol, at concentrations of 
2.5 X 10°°M or 5.0 x 10^9M did not inhibit hCG- 
stimulatéd T production by the mouse testis in vitro. 
When the concentration of danazol was raised to 
2.5 x 1075M, the response to hCG was significantly in- 
hibited, as evidenced by decreased accumulation of T 
in the incubation medium. The unstimulated produc- 
tion of T was not affected by addition of the same 
amount of danazol. Increasing the concentration of 
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Fig. 5. Effect of the administration of increasing doses of hCG 
during the luteal phase on serum progesterone concentra- 
tions and luteal phase lengths (* = day of ovulation). (From 
Asch, R. H., Smith, C. G., Siler-Khodr, T. M., and Pauerstein, 
C. J.: Effects of A®-tetrahydrocannabinol administration on 
gonadal steroidogenic activity in vivo, Fertil. Steril. 32:576, 
1979. Reproduced with the permission of the publisher, The 
American Fertility Society.) 


danazol to 2.5 x 10^*M resulted in a decrease of T ac- 


cumulation in the medium by approximately 7096 
(Table III). 


Comment 


The 400 mg dose of danazol was selected because it 
had been previously proved effective in decreasing go- 
nadotropin concentrations and as a contraceptive in 
the human and in infrahuman primates. © The regi- 
men of increasing doses of hCG utilized in Exp. 2 was 
chosen because it has proved to offer a reliable apprai- 
sal of the ability of the corpus luteum to respond to a 
gonadotropin challenge, resembling that of the early 
postimplantation period of pregnancy.’® ! 

Some aspects of the methodology used in Exp. 3 also 


warrant discussion. First, the concentration of ethanol 


(25 uM ml) achieved in the incubation medium does not 
interfere with T production in this test system.'* The 
radioimmunoassays for T were carried out directly on 
unextracted media because of experimental evidence 
that extraction and chromatography does not alter T 
measurements.'?: ?? Testosterone is the major product 
of mouse testes under these conditions. Measurement 
of T in the incubation medium provides a valid esti- 
mate of T production by decapsulated testes. Accumu- 
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Fig. 6. Effect of the administration of increasing doses of hCG 
during the luteal phase in three monkeys treated with danazol 
(see text for explanation) (* = day of ovulation). 


lation of T in the medium is linear with respect to the 
time of incubation and is related in a dose-dependent 
fashion to the concentration of gonadotropin in the 
medium. This system has been extensively charac- 
terized in several laboratories! *? and has been used 
previously for studying the effects of various 'sub- 
stances on testicular steroidogenesis in vitro.!*: ?!7?1 

The mechanism of action of danazol during the 
luteal phase in the cycling rhesus monkey appears to be 
at the ovarian level, since hCC challenge did not elicit 
the expected steroidogeriic response. An indirect effect 
on the gonad mediated by altering pituitary go- 
nadotropin secretion is unlikely, since basal levels of 
FSH, LH, and PRL in danazol-treated cycles were not 
different from those in control cycles. Other inves- 
tigators as well as ourselves have demonstrated the 
ability of danazol to decrease FSH and LH concentra- 
tions in castrated animals and to abolish the midcycle 
LH surge, but not to affect basal levels during the fol- 
licular and luteal phases of the normal cycle.* * *5 Total 
absence of effect at the hypothalamic-pituitary level in 
cycling monkeys cannot be definitely ruled out in view 
of the fact that three of five animals were anovulatory 
in the posttreatment cycles. 
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The lack of normal progesterone output in animals 
treated simultaneously with danazol and hCG suggests 
that the placental gonadotropins produced in early ges- 
tauon may be unable to rescue the corpus luteum in 
patients treated with danazol. 

The ability of danazol to inhibit T production by 
decapsulated mouse testes in vitro adds to the evidence 
that this compound can exert direct inhibitory effects 
on gonadal steroidogenesis. Barbieri, Canick, and 
Ryan? demonstrated that danazol inhibits T and an- 
drostenedione production in response to LH stimula- 
tion of isolated rat Leydig cells in vitro. The inhibition 
by danazol of the response of Leydig cells to LH 
in those experiments was more profound than the 
danazol-induced inhibition of the response of decapsu- 
lated mouse testes to hCG in our study. In both sys- 
tems, danazol did not interfere with "basal" T produc- 
tion in the absence of gonadotropic stimulation. This 
may be analogous to the in vivo situation, wherein 
danazol lowers gonadotropins in castrated but not in 
cycling monkeys. Danazol also inhibits steroidogenesis 
in the rat adrenal, hamster ovary,?* and cultured por- 
cine granulosa and luteal cells.?? These effects appear 
to be due to a direct inhibitory action of danazol on 
enzymes controlling the production of gonadal and ad- 
renal steroids.*® The results obtained with danazol in 
vitro may help to explain the action of this compound 
in vivo, because concentrations of danazol detected in 
the peripheral plasma of patients given customary clin- 
ical doses of this drug?® were sufficient to cause inhibi- 
tion of steroidogenesis in our in vitro studies. 

Our experiments show that danazol causes a short- 
ened luteal phase and decreases progesterone concen- 
trations in cycling monkeys. The induction of short 
luteal phases and decreased progesterone levels is 
principally due to a direct effect at the gonadal level, 
since challenge with hCG does not elicit the expected 
progesterone response. The in vitro results in the de- 
capsulated mice testis system, showing marked de- 
crease in T production when danazol is present in the 
medium support the in vivo findings and confirm pre- 
vious reports that danazol directly inhibits gonadal ste- 
roidogenesis. 

_In summary, danazol is a drug with hypothalamic 
and gonadal sites of action. Its few untoward effects, 
including little, if any, estrogenic, progestational, or 
androgenic activity make it useful in situations in which 
suppression of gonadotropins is desirable. 
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Discussion 


DR. ALAN BRIAN LiTTLE, Cleveland, Ohio. This is a 
nicely controlled study of the effects of danazol in the 
rhesus monkey. As I understand, the way in which 
danazol is said to exert its effects is through the sup- 
pression of the hypothalamic pituitary ovarian axis, in 
that the positive feedback or stimulatory surges of es- 
tradiol are eliminated and the gonadotropins continue 
at a normal but nonbiphasic pattern. The data are con- 
fusing in the literature. Some insist that the effect 1s at 
the gonadotropin level, and that the ovarian and tes- 
ticular response is a nonspecific in vitro response. 

It is possible for danazol to have an effect at several 


different levels. The first is at the site of the endome- 


trium or endometriosis. It could compete with the an- 
drogen, estrogen, or even progesterone receptor in the 


ectopic tissue and very much as the receptors in breast 


cancer, which are similarly not understood, affect the 
ultimate growth of the tissue leading to its necrosis and 
replacement with fibrosis. At the moment, there is only 
beginning evidence for this; in the past when androgen 
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was used in the treatment of endometriosis it was 
theorized that it had an antagonistic effect to the 
estrogen at the tissue level. This could be tested now 
that such receptors have been identified in the 
endometrium. According to Chamness, Asch, and 
Pauerstein! androgen binds to cytosol receptor in the 
uterus and is translocated to the nucleus, progesterone 
is bound but not translocated, and estrogen is not 
bound. 

At the level of the ovary or the testis, the data today 
show that testosterone biosynthesis is inhibited in the 
testis in vitro, and also there is an abnormal response to 
the in vitro addition of hCG in the presence of danazol. 
This may be a nonspecific effect, and. it may be the 
result cf the large dose needed (2.5 x 10M). There 
has also been a suggestion that danazol affects P450, 
which is an integral part of tissue steroid oxidation. 
The levels of steroid administered to these monkeys 
are far in excess of those given to patients by an order 
of magnitude which may be responsible for some of the 
ditferences, although the in vitro dosage may be the 


- 938 Asch et al. 


same or less than in vivo. In any event, it should be 
clear from this and other studies that there may be an 
ovarian or testis effect, although today’s studies do not 
entirely settle the question. Thus, I would like to ask 
Dr. Pauerstein: is there an effect on the ovary equiva- 
lent to the testis and, if so, how is this effect manifest— 
through what mechanism? 

The next level for an effect is at the pituitary and/or 
hypothalamus and it is becoming more apparent that 
they should be considered separately. It has been 
shown that there are differences between LH response 
` in the presence of normal hypothalamo-ovarian regu- 
lated cycles at low dose, and postmenopausal or 
postcastration in the female. In addition, there may 
well be a species difference such as is well known for 
gonadotropin controls in the rat anc the rhesus mon- 
key. Also, there mzy be a dose response in which, at 
high levels, there may be a different response than at 
"physiologic" concentrations. In the recent studies of 
Plant and associates? in the rhesus monkey, the pitu- 
itary was stimulated 6 minutes out of each hour by an 
infusion of 1 ug/min of LRF. The further administra- 
tion of estradiol benzoate then stimulated the release of 
a normal surge of LH from the pituitary. Larger dos- 
age had no physiologic surge effect and lower dosages 
were unpredictable in response. Considering the effect 
of danazol at the level of the hypothalamus, it is being 
given in a large dosage which will reach the hypothal- 
amus and, although probably not converted to an es- 
trogen as the isoxazole protects the C-3 portion, it may 
have an effect on LRH. If danazol merely changes 
hypothalamic rhythm, there will result an absent mid- 
cycle surge and rraintained levels of LH at normal or 
sometimes elevated levels. At the same ume, the 
danazol appearing at the level of the pituitary may 
compete with the receptors for androgen and proges- 
terone which may modify the resultant surge of LH 
and leave the gonadotropin secretion flat. This would 
then result in anovulation. Would Dr. Pauerstein en- 
large a little on his ideas as to how and where in this 
system danazol may be acting? His results on the short 
luteal phase may be that the treated monkey has no 
luteal phase at all, except that there has been luteiniza- 
tion of the follicle without ovulation and the resultant 
normal secretion of progesterone. This latter modified 
follicle may not respond normally to the stimulus of 
hCG as he has shown. 


These observations are interesting and will open, once 


again, the discussion as to where danazol is acting. It is 
probably sate tc say that it is acting at each site and 
leading to modified interactions so no clear conclusion 
may yet be made as to its primary site in this complex 
interaction of steroid and gonadotropin. It must be 
elucidated by additional experiments. Perhaps as an 
exercise of his thinking, Dr. Pauerstein could give us a 
look at the experiments needed to resolve these prob- 
lems in the future. Finally he could let us know 
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whether he uses danazol for the treatment of endome- 
triosis in his patients and whether they all have to be 
diagnosed by laparoscopy and treated with conven- 
tional hormones before treatment with danazol. 
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DR. S. JAN BEHRMAN, Royal Oak, Michigan. In an 
attempt to define the mechanism of action of danazol, 
the authors have postulated a direct effect on the 
gonad as the major site of action. The design of their 
experiment is both in vivo and in vitro, in mouse and 
the subhuman primate, but not the human being, and, 
is well constructed. They demonstrate (1) that the 
luteal phase of a treatment cycle with danazol is mark- ` 
edly shortened; (2) that as a consequence the proges- 
terone levels are significantly depressed; (3) that pro- 
gesterone concentrations could not be increased by 
HCG stimulation, indicating a blockage due to danazol; 
and (4) that, because in the in vitro mouse testis high 
concentrations of danazol resulted in a decrease of tes- 
tosterone production, this suggested a disruption of 
gonadal steroidcgenesis. It will be noted that this was 
previously published by Barbieri, Lee, and Ryan! and 
Tsang, Henderson, and Armstrong? in rats, hamsters, 
and pigs. In fact, Barbieri proposed these four routes 
of action for danazol: (1) direct inhibition of go- 
nadotropin synthesis at the pituitary level, (2) direct 
inhibition of enzymes of steroidogenesis at the gonadal 
level, (3) competition with androgen and progesterone 
receptors at the target tissue level, and (4) alteration of 
endogenous steroid metabolism at all levels. 

I always have difficulty in blithely extrapolating ani- 
mal experimental data to the human subject and there- 


. fore feel more secure when the concept proposed here 


by Pauerstein, and Asch and associates has been paral- 
leled by the work of Smith, and Steinberger*: 4 in 
human subjects. They reported a significant correla- 
tion between prolongation of the follicular phase of the 
cycle, shortening of the luteal phase, and elevated 
plasma testosterone levels in 331 women studied in the 
reproductive age. This also led them to postulate that 
elevated androgen levels (from the adrenal, the ovary, 
or exogenously given) will interfere with ovarian ste- 
roidogenesis. More specifically! they demonstrated that — 
testosterone has a direct inhibitory effect on progester- 
one synthesis by the human corpus luteum in vitro. 
Floyd? showed that increasing doses of danazol given 
to women in the reproductive age caused a linear in- 
crease in circulating DHEA-S and testosterone and a 


, 
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modest reduction of estrone and estradiol. This in- 
crease in circulating androgen is probably due to 
cross-reactivity of danazol, or a metabolite of danazol, 
with the assay for testosterone. 

Thus, in the human being, danazol actually acts by 
(1) suppressing mainly the surge of gonadotropins; (2) 
markedly increasing the circulating testosterone by vir- 
tue of the drug itself or some metabolite of danazol 
which, (3) in turn acts upon the gonad, and at a local 
level alters steroidogenesis, reflected by reduced es- 
trone and estradiol production, poor corpus luteum 
function, and suppressed progesterone production. 
But the precise mechanism of testosterone disruption 
of steroidogenesis still remains to be elucidated— which 
is what the authors set out to do, but did not quite get to 
do. However, I came to praise, not to bury Caesar. 

Having developed the animal model for experimen- 
tation, I would recommend, or at least ask, the authors 
whether they plan to further explore the detailed 
mechanism of disruption of steroidogenesis? I suggest 
this not because of danazol, but because of the great 
clinical importance of anovulation, corpus luteum de- 
fects, repeated early abortions and infertility in patients 
with elevated circulating androgens. 
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DR. PAUERSTEIN (Closing). I will begin by offering 


you our unsubstantiated thinking. We believe that an- | 


drogens and progesterones act at the hypothalamic 
level, and that estrogens act at the pituitary level. I 
think a lot of the confusion in the literature is due to 
the difference between responses in the rat and those 
in the primate, as so beautifully elucidated by Ernie 
Knobil. I firmly believe in Dr. Knobil's work, and I 
think it can be reconciled with the supposition that 
the androgens and the progesterones act at the 
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hypothalamic level whereas estrogen acts at the pitu- 
itary level. 

Dr. Little, in answer to your first question, where | 
think it works in steroidogenesis is in the first conver- 
sion from cholesterol to pregnenolone. 

I think danazol affects 20 hydroxylase, 22 hydroxyl- 
ase, and the desmolases as well as the coenzyme cytoc- 


hrome P-450. 


It also affects 3-beta-01 dehydrogenase differential- 
ly, so those enzymes seem to have some differemces 
depending upon their site of synthesis. 

There is a great mystery here for which I do not have 
an answer. While danazol clearly acts at the hypotha- 
lamic level to interfere with LH released in response to 
stimulation such as in castration or the midcycle surge, 
it does not affect basal LH release nor does it affect 
basal secretion in peripheral organs tested tn vitro. If it 
were a “gentle poison” one would wonder why it stops 
poisoning when it gets down to the basal secretory 
levels, and I do not know the answer to that. It may bea 
partial poison. It certainly does interfere with the P-450 
which is the very step at which LH exerts its stimulating 
influence on steroidogenesis. So it may well be an en- 
zyme poison. 

You asked whether it might be because of conversion 
of danazol to estrogen. I think not. There are 21 
known metabolites of danazol and all 21 have an- 
drogenie effects. There is no estrogenic effect in any of 
the metabolites. l i 

Did we demonstrate ovulation? The answer is yes. We 
demonstrated ovulation by direct visualization of the 
stigma. Now you could say maybe the stigma formed 
and the egg did not come out, and I can say that never 
in our experience when we have taken the ovary out 
and looked has a stigma formed and the egg stayed in. 
So although I cannot prove: that there is ovulation, I 
certainly have reason to believe that it occurred, in the 
presence of the stigma. It could be that we were dealing 
with zebras, but probably we were dealing with horses. 
I think they did ovulate. 

In our future experiments, we are planning to pre- 
pare a Knobil type model and perhaps a model similar 
to the one that Dr. Vande Wiele has been using, and do 
some differential stimulations to try to sort this out 
further. At the same time we are continuing our in 
vitro studies, and in addition to danazol we are using 
azastene which acts on the same pathways and we are 
trying to get a, handle on that. 

With regard to the treatment of endometriosis, were 
I to treat such a patient I would indeed confirm the 
presence of endometriosis by laparoscopy, and yes, we 
do use danazol after confirming the diagnosis visually. 
But I must tell you that my persona! experience with 
this is limited. 

It is true that Barbieri and his group did do this work 
in rats, hamsters, and pigs. We chose to repeat it simply 
because we wanted to see its effects in primates. 
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Like you, we are very loth to "blithely" in the sense of 
“innocently” or “with care-free spirit" extrapolate from 
animals to human beings, but we have validated this 
particular model as a model of human ovulation. 

In our previous work we have demonstrated that the 
responses in the rhesus system are precisely— well, not 
precisely—are very, very similar to the responses in the 
human being under every experimental condition that 
we can think of, and in fact, you will recall that the 
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intervals from estrogen surge to LH surge to ovulation 
are effectively identical in the rhesus monkey and in 
the human subject, as is detailed time course of ovum 
transport, so we have every reason to believe that 
when one considers periovulatory and preimplantation 
events, the rhesus monkey is indeed an excellent ani- 
mal model for human beings, and so this was not a 
“blithe” translation, but rather a reasoned one, I hope. 
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Immunologic infertility. 
I. Cervical mucus antibodies and postcoital test 
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SAA and SIA were assayed in the sera of 172 infertile couples and in the CM of the women and 18 
control subjects; Complete infertility evaluation was performed in all subjects except the controls. 
Results of these studies were correlated with PCT's. Sperm antibodies were detected in the CM of 
25.6% of infertile women and in the sera of 12.7% of female and 6.4% of male subjects. No sperm 
antibodies were found in the CM of controls. Sperm antibodies were present exclüsively in sera of 
8.1% of women and in the CM of 20.9%. In only 4.796 both serum and CM contained antibodies. A 
significantly higher- incidence of sperm antibodies was found in the. sera of women and in CM and . 
sera of all couples with unexplained infertility compared to those with explained infertility. The 
presence and the number of live spermatozoa in CM collected for PCT's were found to be 
significantly related to the existence of SAA and SIA in CM and serum. Stepwise multiple regression 
analysis indicated that SAA or SIA antibodies in CM and SAA in female serum have a significant 
negative correlation with endocervical PCT, whereas sperm motility has a positive correlation. These 
factors, together, accounted for 24.5% of variance. These data indicate that the appearance of SAA 


and SIA in CM is not related to their presence or titer in blood serum and that the PCT is a reliable 
screening method when sperm antibodies are suspected to exist in CM and to a. lasser extent in 


serum. (AM. J, OBSTET.. GYNECOL. 136: 941, 1980.) 


IT HAS BEEN DEMONSTRATED repeatedly that human 
sperm has immunogenic potential. In susceptible wom- 
en sperm antigens may elicit antibodies against one or 
several sperm specific or coating antigens and cause 
infertility. * 

In sensitized females spermatozoa may be unable to 
penetrate cervical mucus or become agglutinated or 
immobilized during sperm transport? 4 Males may 
produce autoantibodiés against seminal or sperm com- 
ponents. Spermatozoa coated with these antibodies fail 
to migrate through the cervix and reach the site of 
fertilization.” 4 ` 

Most previous studies have attempted to detect the 
presence of sperm antibodies only in the sera of infer- 
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tile couples. The incidence of such antibodies in the 
sera of infertile women is approximately 7 to 1796 and 
varies depending on the type of test performed and the 
population screened ? In patients with unexplained in- 
fertility incidences have ranged from 14 to 40%? except 
for one report of 7990.5 

Many studies reveal a high percentage of positive 
responses in control fertile “subjects of pregnant 
women.! | 

There is increasing evidence that the human repro- 
ductive tract, especially that of the female, is capable of 
a local immune response to foreign antigens, including 
those of sperm.’ Serum titers of sperm antibodies are 
not indicative of the presence and concentration of an- 
tibodies at local sites. | 

In recent -years studies of sperm antibodies in the 
female and their relationship to infertility have been 
shifted from assay of serum: to reproductive tract 
fluids: 

To most involved: in the care of infertile couples, 
evaluation and management of immunologic factors as 
a cause of infertility have been confusing and impracti- 
cal since sophisticated immunologic procedures are not 


941 


.* 942 Moghissi, Sacco, and Borin 


"Table I. Cervical score 


Clinical evaluation | Score * 


Amount: 

None 

0.1 ml 

0.2 ml 

0.3 ml or greater 
Spinnbarkeit: 

None 

1-4 cm 

5-8 cm 

9 cm or greater 


US hoe C2 


One & 


Ferning: 
None 
Atypical (1+) 
2+ 


3 or 4+ 


Viscosity: 
4+ 
94 
2+ 
1+ 


Cellularity (HPF x 400): 
11 or greater 
6-10 
1-5 
Occasional 


One C OA NO m > 


GO h2 M CS 


*Maximum score is 15; scores less than 10 represent un- 
favorable mucus and less than 5 hostile cervical secretion. 


readily available and their significance when positive is 
poorly understood. 

The present study was designed with the following 
purposes in mind: (1) to evaluate the incidence of 
sperm antibodies in cervical mucus (CM) and serum of 
infertile women and to establish the relationship of 
serum antibodies to CM antibodies in a group of infer- 
tile couples; (2) to determine whether or not a 
postcoital test (PCT) could be indicative of the presence 
of CM and/or circulating sperm antibodies and thus be 
used as an initial screening method for their detection. 


Materials and methods 


The study population consisted of 172 infertile 
couples who were evaluated and managed for infertil- 
ity in the Division af Reproductive Endocrinology and 
Infertility of the Department of Gynecology-Obstetrics, 
Wayne State University, and The C. S. Mott Center for 
Human Growth and Development. Comprehensive 
studies of these couples included a detailed history, 
complete physical examination, and appropriate lab- 
oratory tests. Cervical, uterine, tubal, peritoneal, and 
ovarian factors were investigated. Serial semen samples 
were obtained for analysis including cytology. The 
emotional status of the majority of the couples was 
evaluated by a psychologist.5 A group of 18 women 
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who had delivered a term infant within 12 months 
served as control subjects. 
Immunologic tests. Blood samples were obtained 
from all subjects except controls. Male and female sera 
were tested for sperm-agglutinating and -immobilizing 
activity following procedures recommended by the 
World Health Organization for the Gelatin Agglutina- 
tion Test (GAT, Test I) and Sperm Immobilization 
Test (SIT, Test VID.* Both tests were performed as 
described, except that 0.01M phosphate-buffered sa- 
lire (pH 7.4) was substituted for Baker's buffer. Nor- 
mal rabbit serum was used for complement in the SIT. 
CM samples were obtained from the study group 
and controls at midcycle prior to the presumed time of 
ovulation. An unlubricated speculum was used, the 
cervix was cleansed with a dry cotton ball, and mucus 
was aspirated from the cervical canal with a tuberculin 


syringe (without needle). Samples contaminated with - 


blood were discarded. CM was centrifuged at 73,000 
X g 90 minutes and the supernatant fluid was heat in- 
activated (56° C, 50 minutes) and used for antibody 
testing. ! | 
Sperm-agglutinating activity in CM was examined 
following the protocol for the Tray Agglutination Test | 
(TAT, Test III). Sperm-immobilizing activity was as- 
sayed with a modification of the SIT (Test VII).* Im- 
mobilization tests were performed in microchambers 
(Moller-Coates A/S, Moss, Norway) with reagents 


, under liquid paraffin. Volumes of reagents used were: 


5 ul of CM supernatant (1:4 to 1:256 dilutions), 1 ul of 
complement (normal rabbit serum), and 1 ul of sperm 
suspension. 

Reliability and. reproducibility of GAT, SIT, and 
TAT have been documented.? 

Each serum and CM sample was tested against the 
husband's and donor sperm. Donor sperm samples 
were obtained from healthy men whose semen quality 
had been assessed previously. 

Postcoital tests. Fractional postcoital tests were per- 
formed following procedures previously described.’ 
The cervix was exposed with an unlubricated 
speculum. Samples of cervical mucus were obtained 
from exocervical and endocervical pools separately 
with different tuberculin syringes (without needle). 
These were placed on separate glass slides, covered 
with a cover slip, and examined under a microscope at 
200x and 400x. The condition of the CM was evalu- 
ated with a scoring system which took into account five 
properties of CM known to affect sperm-CM penetra- 
tion, i.e., amount, spinnbarkeit, ferning, viscosity, and 
cellularity (Table I). Each property received a score 
from 0 to 3. A score of 3 represented optimal changes. 
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A maximum score of 15 indicated preovulatory CM 
receptive to sperm penetration. A score of less than 10 
was associated with relatively unfavorable cervical se- 
cretion. The pH was also determined with pHydrion 
paper. 

The total number of sperm/HPF (high-power field, 
400x) and the number of motile sperm/HPF up to 50 
were counted in several microscopic fields for both 
exocervical and endocervical samples. 

Exocervical and endocervical pools are probably 
mixed to some extent during collection. However, 
sperm density frequently is different in these pools. 

Statistical analysis. Information derived from clini- 
cal and laboratory studies was coded and computer- 
ized. Statistical methods used for the analysis of data 
included the chi-square test of independence, Pear- 
son's point biserial correlation, and stepwise multiple 
regression. The Statistical Package for the Social Sci- 


' ences (SPSS) was used to analyze all data. 


Results 


Incidence of antisperm antibodies in infertile 
couples. Clinical characteristics of the study group are 
shown in Table II. The incidence of sperm antibodies 
in the serum and CM of women and sera of men in the 
infertile unions is recorded in Table IHI. The incidence 
of sperm-agglutinating antibodies (SAA) was consis- 
tently greater than that of sperm-immobilizing an- 
tibodies (SIA). The greatest incidence of sperm an- 
tibodies of either type was found in CM (25.6%) fol- 
lowed by female and male sera. No sperm antibody 
activity was detected in CM from controls (corrected 
chi square = 4.67; p « 0.05). 

Sperm antibody activity was present exclusively in 
the sera of 8.1% (Table IV) and in the CM of 20.9% 
(Table V) of women. In 4.7% of females both serum 
and cervical mucus demonstrated sperm antibody ac- 
uvity (Table VI). Even in these instances serum and 
cervical secretions did not contain identical types or 
üters of antibodies. Relative frequency of sperm an- 
tibodies was also compared between couples with un- 
explained and explained infertilities. 

Unexplained infertility was assumed when no or- 
ganic or functional cause of infertility was found. All in 
this group were ovulatory, had patent fallopian tube 
(determined by hysterosalpingography), no pelvic 
anomalies (assessed by laparoscopy), and no uterine 
disease. CM of good quality (a cervical score of at least 
10) was present in all. Patients with abnormal PCT's 
were included in the unexplained group. Males in this 
group had an ejaculate of 2 to 7 ml in volume with a 
count of 40 million/ml or greater, motility of at least 
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Table II. Clinical characteristics of study population 


Mean x S.D. 


Age of women 20-39 28.5 + 3.7 
Age of men 23-50 30.7 + 4.8 
Gravidity 0-3 0.32 + 0.6 
Parity 0-3. 0.20 + 0.9 
Duration of infertility (yr) — 0.25-19 £159 4 
Primary infertility — 128 
Secondary infertility — SE 
Total number — 172 


Table III. Incidence of sperm antibodies in sera and 
cm from infertile couples (N = 172) 









SIA 
and SAA 





Samples tested 

Female sera 3 17 15 87 4 22 127 
Female CM 16 93 24 14.0 4 P: 44 25.6 
Male sera 3 17 "7 41 1] 06 1]! 64 
Control CM 0 0 0 0 0 0 0 0 


Table IV. Sperm antibodies in the serum of infertile 
women in the absence of CM antibodies 
















Immobiliz- Aggluti- 
ing anti- nating Both 
bodies alone antibodies antibodies Total 


3 


pe xl Ls- 
1.7 8 4.7 3 1.7 


14 8.1 


Table V. Incidence of sperm antibodies in the CM 
of infertile women in the absence of serum 
antibodies (N = 172) 















Immobiliz- Aggluti- 
ing anti- nating Both 
bodies alone antibodies antibodies 





14 11.6 36 20.9 


Table VI. Sperm antibody activities in both serum 
and CM of infertile women (N 


= 172) 









SIA 







and SAA | Total 
EE fe] Eh a [= 
CM/SIA 2 0 0 2 12 
CM/SAA Ü ; ; de 1 06 4 23 
CM/SIAandSAA 0 0 2 12 0 O0 2 12 
CM/Total 0 0 7 41 1 O06 8 4.7 
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Table VII. Relative frequency of sperm antibody activities in the sera and CM of unexplained and explained 


infertile couples 





Male serum: 
l. No sperm antibody 161 93.6 
2. SAA, SIA, cr both ll 6.4 
3. Total SAA 8 4.8 
4. Total SIA 4 2.4 
Female serum: 
5. No sperm anubody 150 87.2 
6. SAA 19 13.2 
7. SIA 7 4.2 
8. SAA, SIA, or botht 22 12.8 
CM: 
9. No sperm antibody 128 74.4 
10. SAA, SIA, or both 44 25.6 
11. SAA 28 16.4 
12. SIA 20 11.8 
13. No sperm, antibodies 108 62.8 
14. Any antibody t 64 34.2 


UP imfertility* 


| Explained infertility 
(N = 87 or 50.6%) (N = 85 or 49.4%) 
| Signifi- 
cance (P) 
80 92.0 81 95.3 NS 
7 8.0 4 4.7 NS 
5 6.0 3 3.6 NS 
2 2.4 2 2.4 NS 
71 81.6 79 92.9 NS 
13 15.3 6 7.1 NS 
5 5.9 2 3.0 NS 
16 18.4 6 7.1 «0.05 
66 75.9 62 72.9 NS 
21 24.1 23 27.1 NS 
12 14.0 16 18.8 NS 
il 12.8 9 10.8 NS 
50 57.5 58 68.2 NS 
97 : 42.5. 2. 31.8 «0.05 


* Abnormal PCT ndide male factor excluded. cervical score zl 0. 


TPatients with SAA, SIA, or both types in male or female sera or CM (14) vs. patients with no antibody any place (13)—p < 0.05 
(chi square - 4.11). Patients with serum 5AA, SIA, or both types (8) vs. patients with no serum antibody (13)—p < 0.05 (chi 


square -3.99). 


Table VIII. Classification of all PCT results 
according to the number of motile sperm/HPF 
(x400) in exocervical and endocervical samples 
(cervical score = 10) 







Category 
(score) 


0 (negative) 0 26 20.6 18 14.3 
1 (Poor) 1-5 40 31.7 31 24.6 
. 2 (Fair) 5-10 19 15.1 15 11.9 
3 (Good) 11-15 7 5.66 23 18.3 
4 (Excellent) =16 34 27.0 39 31.0 


50%, and normal morphology above 50% (fertile male 
group). When sperm count and quality were below 
these standards or when one or several female infertil- 
ity factors were present and could not be corrected, the 
couples were grouped in the explained infertility cate- 
gory. Table VII compares the incidence of sperm- 
agglutinating and -immobilizing antibody activities in 
the sera of men and in the serum and CM of women in 
the unexplained end explained infertility groups. A 
significantly higher incidence of all sperm antibodies 
(SAA, SIA alone or together) ` was found in sera and in 
all compartments (male serum, female serum, and CM 
considered together) of patients with unexplained in- 
fertility compared to those with explained infertility. 
Sperm antibodies in CM and male sera did not appear 


to be significantly different in explained and .un- 
explained infertility groups when abnormalities of 
sperm-CM interaction were excluded as a cause PI in- 
fertility. Fd. i 

Sperm antibodies and postcoital test. Presencé of 
sperm antibodies in CM may affect sperm migration 
and survival adversely. To confirm this, the efféct of 
serum and CM antibodies on PCT's was evaluated. For 
this analvsis the results of fractional: postcoital tests 
were grouped in five categories (Table VIII). PCT's 
which were not timed appropriately with the ovulatory 
period or those in which CM had an acid pH or the 
cervical score was less than 10 (unfavorable hostile CM) 
were excluded. When several PCT’s had been per- 
formed the result of the best test performed in con- 
junction with the sperm antibody assay was included. 
In order to eliminate the influence of oligospermia, 
asthenospermia, or asthenozoóspermia on the outcome 
of PCT's, male factors were also excluded from this 
analysis. For this purpose the male factor was defined 
as semen which consistently had volumes less than 2 or 
greater than 8 ml, counts below 40 million/ml, motility 
less than 5096, and normal morphology (oval forms) of 
less than 50%. 

The relationship between the number of sperm/HPF 
in PCT's (Table VIII) in the presence and absence of 
sperm àntibodies in males or females was studied with 
Pearson point biserial correlations. Table IX shows the 
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Table IX. Distribution of fractional PCT results according to five categories in the presence and absence of 


sperm antibodies in the male or female 












PCT 
category 
(score) 





8 5 8 


0 12 2 2 
l 20 11 14 13 10 12 
2x 14 12 5 3 2 0 
3 6 16 ] 7 0 2 
4 B 39 9 8 4 8 
Total number 71 73 4] 39 18 19 


SAA/ICM SIAÍCM SAA lser SIA Íser SAA imale 
: 









ml Doo w 


0 
0 

] 
0 
z 
3 


cjeoo-w 


Patients with cervical scores of less than 10 and the male factor excluded. In some women only one sample (exocervix or 


endocervix) could be obtained. 
*In male or female sera, CM, or combination of these. 
TSer, serum; Ex, exocervix; En, endocervix. 


frequency of various categories of PCT for those who 
had or did not have antibodies. It is evident that in the 
presence of sperm antibodies, particularly in CM, there 
is noticeable decline in the number of positive PCT's. 
For example, only five (26.296) of PCT's were good 
(Group 3) or excellent (Group 4) in endocervical spec- 
imens of patients having SAA, whereas in women 
without antibodies the corresponding figure was 45 
(61.6%). Table X illustrates the point biserial correla- 
tions between PCT scores shown in Table VIII. This 
indicates ‘that the presence of antibodies in female 
serum or CM is negatively related to the number of live 
sperm in CM. Agglutinating or immobilizing CM an- 
tibodies alone or together are associated with a sig- 
nificant deterioration of the PCT and decreased motile 
sperm count/HPF in the endocervix, whereas in the 
exocervix SAA antibodies alone do not appear to have 
a significant impact on sperm penetration and survival. 

Serum SAA alone or in conjunction with SIA seem to 
be significantly related only to endocervical but not 
exocervical tests. Presence of sperm antibodies in the 
male is not significantly related to PCT's. 

When male factors were included in the point bise- 
rial correlation represented in Table X, the results 
were similar with respect to CM antibodies. However, 
the significance level for female serum SAA and/or 
SIA and SAA for endocervix increased to «0.05 in- 
stead of «0.01 in Table X. 

To investigate the contribution of sperm density and 
quality, and various sperm antibodies in male or female 
serum and CM on PCT, stepwise multiple regression 
analyses were performed (Table XI). The presence of 
SAA or SIA antibodies in CM and SAA in female 
serum had a significant negative correlation with en- 
docervical PCT. Sperm motility had a positive correla- 
tion. These factors together accounted for 24.596 of 
variance. Sperm count and morphology, SIA an- 
tibodies in female serum, or antibodies in male serum 


Table X. Pearson's point biserial correlation between 
five category PCT results and absence or presence 
of male and female sperm antibodies when cervical 
scores are good (10 or greater) and male factors are 
excluded (N = 88) 













PCT score (from Table VIII) 


Exocervix 





Types of sperm antibodies 


All antibodies (any place)t =0.22* =0.29* 
CM: 
SAA and/or SIA —0.25* —0.37** 
SAA —0.09 —0.27* 
SIA —0.26* —0.25* 
Female serum: 
SAA and/or SIA —0.14 —0.27* 
SAA —0.02 ~0.26* 
SIA —0.11 —0.10 
Male serum: 
SAA and/or SIA —0.16 —0.04 
SAA —0.05 — 0,04 
SIA —0.07 —0.10 


Significance (one-tail): *p « 0.01, **p « 0.001. 


TSperm antibodies in male or female sera, CM, or a combi- 
nation of these. 


did not show any significant correlation with the num- 
ber of motile sperm in the endocervix. A similar mul- 
tiple regression analysis was made with exocervical 
sperm count groupings shown in Table VIII as the 
dependent variable. These were not found to be sig- 
nificantly correlated to any one of the predictors listed 
in Table X except for SIA antibodies in cervical mucus 
(P « 0.01). 


Comment 


The relationship of serum antibodies to sperm anti- 
gens and infertility has been extensivelv investigated in 
the past. Simultaneous studies of sperm antibodies in 
the sera and CM of infertile patients and their correla- 
tion with PCT's have been reported in only two previ- 
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Table XI. Results of stepwise multiple regression between five categories of endocervical motile sperm count 
and presence of various pes of antibodies, sperm count, motility, volume, and morphology (cervical scores =10, 


no male factor) 





l Female SAA/CM 0.308 

2 Female SIA/CM 0.401 

3 Female SAA/serum 0.455 . 

4 Sperm motility 0.495 

5 Sperm count 0.509 

6 Male/SAA 0.522 

7 Volume 0.526 

8 Morphology 0.529 

9 Female SIA/serum 0.531 
10 Male/SIA 0.531 


ous publications.'® '' In neither of these reports was 
statistical analysis of the data attempted. In the present 
report sperm antibcdy studies and -heir correlation 
with PCT's have been critically evaluated. 

Among infertile women the incidence of agglutinat- 
ing and immobiliziag sperm antibodies was much 
higher in CM than in serum. Sperm antibody activity 

occurred in cervical secretions even though it was ab- 

“sent in serum. In only 4.7% of females, sperm an- 
tibodies were observed simultaneouslv in both CM and 
serum. Even in this group the type and titer of an- 
tibodies in the two compartments were not identical 
(Table III). In 20.995 of women, sperm antibodies were 
-detected exclusively in CM. 

Incidence of sperm antibodies in the sera of infertile 
couples in our studv was within the range reported by 
others when technicues similar to ours were used.'?: '? 
It was higher in the sera of patients with unexplained 
infertility comparec to those with explained infertility. 
This is consistent with the observations of other inves- 
‘tigators.!~3 

Sperm-agglutinating antibodies may be observed oc- 
casionally in the sera of control subjects." * Shulman, 
Jackson, and Stone? have reported an incidence of 
2.7% false positives among controls. Several theories 
have been advanced to explain this finding. First, it is 
believed that human spermatozoa undergo agglutina- 
tion when exposed to some microorganisms, viruses, 
certain chemicals, and defined factors present in fresh 
autologous serum. Since many of these natural agglu- 
tinins are poorly characterized, their presence may 
cause antibody-independent false agglutination of sper- 
matozoa.! It is also possible that the relatively high fre- 
quencies of sperm agglutinin detected in the undiluted 
serum of some pregnant women may be explained by 
an association between high steroid levels and the de- 
velopment of B-sperm agglutinin activity, a steroid- 
binding f-lipoprotein. However, these agglutinins 
cause no interference in the GAT system and may be 


% of variance 
Predictor Mulüple R accounted for Simple r 





Significance 

—0.31 9.78 p«0.01 
161 =0.27 7.20 p < 0.01 
20.7 -0.27 5.30 p < 0.05 
24.5 0.12 4.57 p < 0.05 
26.0 —0.02 1.75 NS 
27.3 0.06 1.53 NS 
27.7 0.10 0.51 NS 
28.0 0.00 0.33 NS 
28.2 —ü.]O 0.25 NS 
28.2 


D.II 0.00 NS 


eliminated by absorption or by diluting the serum and 
disregarding low titers (<16) as suggested by Ingreslev 
and Hjort.'^ Thus, the sperm microagglutination test 
may detect both antibody and nonantibody activity. 
The macroagglutination and immobilization tests de- 
tect antibodies, but to date the latter has provided more 
significant results in infertile women.’ Second, it is 
possible that the fertile control subjects may have had 
sperm antibodies at the time they reproduced or may 
have developed them since. Approximately 10 to 41% 
of women with positive sperm anubodies in their sera 
may become pregnant." *: !? Finally, the site of sperm 
antibody activity in human reproduction has not been 
determined. These antibodies may reach various fluids 
cr segments of the female reproductive tract and inter- 
fere with sperm transport, survival, and capacitation or 
with fertilization and embryonic development pro- 
cesses. The chance of any of these events occurring 
may depend upon antibody titer and antibody ap- 
pearance at the active site. It is not thus surprising that 
on occasion agglutinating sperm antibodies may be 
Found in the sera of fertile or pregnant control sub- 
jects. 

In CM an incidence of 20 to 62% of antisperm an-. 
tibodies of various agglutinating or immobilizing types 
in infertile women has been reported.” 1% 11 75 

In this series a combined incidence of 25.696 positive 
antibodies (dilution of 1:4 to 1:256) was observed. 

Immobilizing sperm antibodies were detected in the 


` CM of 11.6% of women in our study (Table IIT). These 


antibodies are associated with immunoglobulin classes 
IgG and IgM and are complement dependent. Beer 
and Neaves! have questioned the clinical relevance of 
such antibodies in CM, believing that the full comple- 
ment cascade essential for lytic activity is not present in 
cervical secretions. CM contains IgG, IgA, and traces of 
IgM.* !* 19 Among the complement cascade compo- 
nent C3 has been repeatedly identified and studied in 
CM.* !? Its level is low (50 to 100 ug/ml) during the 
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follicular phase and rises rapidly during the luteal 
phase. Recently, Price and Boettcher’? demonstrated 
the presence of full complement component lytic activ- 
ity in human midcycle CM using a sensitive °'Cr release 
hemolytic assay. The level measured was 11.596 of the 
activity of complement in an equal volume of undiluted 
human serum. Their studies showed that after 1 hours' 
incubation with mucus levels of complement, immobili- 
zation of about 50% of spermatozoa occurred. After 3 
hours of incubation, immobilization of about 70% of 
spermatozoa took place. These findings are consistent 
with clinical observations that the presence of immobi- 
lizing antibodies in CM affects sperm penetration and 
survival.'® ! 5 [t has been suggested that anticomple- 
mentary substances in semen may inhibit complement 
activities within the male or female reproductive tract.’ 
Seminal plasma does not enter human CM and only 
spermatozoa penetrate cervical secretion.’ 

The presence of IgA-, IgG-, and IgM-containing 
cells in the human endocervix has been documented. 
Plasma cells containing IgG and IgA immunoglobulins 
have been demonstrated in cervical secretions and 
biopsies in infertile and fertile women.* Small numbers 
of IgG- and IgA-staining lymphoid cells have been ob- 
served in the stroma of cervical biopsy specimens.‘ 
Biosynthesis of IgG and IgA in the uterine, cervical, 
and vaginal tissues of the rabbit and cervical tissues of 
women has been reported.'* Animal experiments have 
shown that exposure of cervical tissue to antigenic sub- 
stances, such as sperm antigens, elicits a local immune 
response, probably unrelated to the systemic rate of 
antibody production.* 

These observations suggest that the cervix may be an 
important immunoreactive site. It is not, therefore, 
surprising that the incidence of SAA and SIA in cervi- 
cal secretions has little relationship to serum levels of 
these antibodies and may have more relevance to the 
immunologic inhibition of fertility. 
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The presence and number of live sperm in CM dur- 


: ing PCT's were found to be related significantly to exis- 


tence of agglutinating and immobilizing antibodies in 
CM. Negative, poor, and fair PCT's (Tables VIII, IX, 
and X) were found with significantly more frequency 
than good or excellent PCT’s in women with cervical or 
serum antibodies. However, SIA in the serum and 
sperm antibodies in the male did not appear to be re- 
lated significantly to the quality of PCT's. These 
findings agree with preliminary observations of Kre- 
mer, Jager, and Kuriken'? and Telang, Reyniak, and 
Shulman, who observed inhibition of or abnormal 
sperm migration in CM in in vitro and in vivo systems 
in the presence of sperm antibodies. 

Occasionally, quality of the PCT may be unaffected 
when sperm antibodies are present in the serum or 
cervical secretions. Concentration of immunoglobulins 
in midcycle CM may reach negligible levels in some.'® 19 
Furthermore, as in all immunologic systems, large 
numbers of vigorous spermatozoa contained in a 
semen of high quality may be able to overcome small 
amounts of antibodies in the dilute midcycle CM. 

These findings suggest certain practical consid- 
erations. Appearance of SAA and SIA in CM is not 
related to their presence or titer in the circulation. The 
cervix may be an important local site of sperm antibody 
synthesis. Finally, the PCT is a reliable screening 
method when sperm antibodies are suspected in cervi- 
cal secretion and to some extent in serum. In cases of 
consistently negative or poor PCT's, when both semen 
and CM are of high quality, the presence of sperm 
antibodies should be suspected. In vitro sperm pene- 
tration tests or sperm CM contact tests? may be used to 
confirm these findings. Direct assays of sperm an- 
tibodies in CM and serum will establish the diagnosis. 

The authors wish to express their gratitude to Dr. 


Samuel Agronow for his considerable assistance in 
statistical analysis. 





REFERENCES 


l. Beer, A. E., and Neaves, W. B.: Antigenic status of semen 
from the viewpoint of the female.and male, Fertil. Steril. 
29:3, 1978. 

2. Menge, A. C., and Behrman, S. J.: Immunologic infertil- 
ity, Clin. Obstet. Gynecol. 22:231, 1979. 

3. Jones, W. R.: The use of antibodies developed by infertile 
women to identify relevant antigens, Acta Endocrinol. 
(Kbh.) 78(Suppl.):376, 1975. 

4. Cinader, B., and de Weck, A.: Immunological response of 
the female reproductive tract, Proc. WHO workshop, 
Scriptor, Copenhagen, 1976. 

5. Franklin, R. R., and Dukes, C. D.: Antispermatozoal an- 
tibodies and unexplained infertility, Am. J. OBSTET. 
GYNECOL. 89:6, 1964. 


6. Moghissi, K. S.: Basic workup and evaluation of infertile 
couples, Clin Obstet. Gynecol. 22:11, 1979. 

7. Rose, N. R., Hjort, T., Rumke, P., Harper, M. J. K., and 
Vvazov, O.: Techniques for detection of iso- and auto- 
antibodies to human spermatozoa, Clin. Exp. Immunol. 
28:175, 1976. 

8. Boettcher, B., Hjort, T., Rumke, P., Shulman, S., and 
Vyazov, O. E.: Auto- and iso-antibodies to antigens of the 
human reproductive system, Acta Pathol. Microbiol. 
Scand. (C.) 258:1, 1977. 

9. Moghissi, K. S.: The cervix in infertility, Clin. Obstet. 
Gynecol. 22:27, 1979. 

10. Telang, M., Reyniak, V., and Shulman S.: Antibodies to 
spermatozoa. VIII. Correlation of sperm antibody activ- 


948 Moghissi, Sacco, and Borin 


ity with postcoital tests in infertile couples, Int. J. Fertil. 
23:200, 1978. 

11. Wong, W. P.: Spezm antibodies in the cervical mucus and 
sera and postcoital tests in infertile wcmen, Eur. J. Obstet. 
Gynecol. Reprod. Biol. 8:363, 1978. 

12. Lehman, F., Stripling, K., Budel, B., Krebs, D., and Mas- 
son, D.: Sperm antibodies in infertile women: Incidence 
and clinical significance, in Insler, V., and Bettendorf, G., 
editors: The Uterine Cervix in Reproduction, Stuttgart, 
1977, Georg Thieme Publishers, p. 204. 

13. Shulman, S., Jackson, H., and Stone, M. L.: Antibodies to 
spermatozoa. VI. Comparative studies of sperm agglu- 
tinating activity in groups of infertile and fertile women, 
AM. J. OBSTET. GYNECOL. 123:139, 1975. 

14. Ingreslev, H. J., and Hjort, T.: Spezm agglutinating an- 
tibodies and f-sperm agglutinins in sera from infertile 
and fertile women, Fertil. Steril. 31:496, 1979. 

15. Kremer, J., Jager, S., and Kuriken, J.: The meaning of 

. cervical mucus in couples with sperm antibodies, in In- 
sler, V., and Bettendorf, G., editors: The Uterine Cervix 


Discussion 


DR. RALPH WYNN, Little Rock, Arkansas. Until the 
middle of the nineteenth century, male factors in in- 
fertility were not considered. Only after the application 
of the microscope to the study of this subject were 
qualitative and quantitative analyses of spermatozoa 
performed. Shortly thereafter, the survival of sper- 
matozoa within the female genital tract was studied, 
with the conclusion that hostility of the female secre- 
tions could be a cause of infertility. The postcoital 
examination was first suggested by J. Marion Sims,! 
who examined vaginal and cervical “mucus” and re- 
ported that, although spermatozoa never live longer 
than 12 hours in the vagina, they may be found alive in 
the CM as long as 40 hours post coitum. 

Sims’ son Harry described, before the American Gy- 
necological Society, in 1888, the PCT used today. He? 
wrote in prose that is charmingly free of male chauvin- 
ism: "When the male is capable of performing the sex- 
ual act even feebly and unsatisfactorily, if we find the 
seminal fluid in a normal state and full of living sper- 
matozoa, we may take it as proven that the fault does 
not lie with the male, and we proceed to inquire into 
the aptitude of the female for conception.” 

In 1913, Max Hühner's? book appeared, which pro- 
vided details of tne PCT and led to its popularization. 
He summarized his recommendations with utmost 
simplicity and an ungermanic economy of word that 
might amuse a modern audience: “All that is necessary 
is for the woman to come after coitus, the sooner the 
better.” 

Dr. Moghissi’s present paper confirms and extends 
his studies, as reported in the proceedings of a recent 
symposium on the role of the cervix in reproduction.’ 
In neither that symposium nor two more recent inter- 
national conferences," ® however, except for Dr. 
Moghissi’s work, was attention focused on the parallel 
study of the immunologic properties of CM and the 
PCT. The present paper properly distinguishes anti- 
spermatozoal antibodies found in serum from those 
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produced in the CM, or at least found there. His stud- 
les, as well as others from Australia and elsewhere, 
clearly show that antispermatozoal antibodies may be 
found locally in the cervix although they may be unde- 
tectable in the serum. This finding is an important ap- 
proach to the diagnosis and perhaps eventual man- 
agement of so-called unexplained infertility. A recent 
study from Denmark? showed the importance of dis- 
tinguishing spermagglutinating antibodies from £- 
spermagglutinins. Whereas the spermagglutinins oc- 
curred with equal frequency in infertile women and 
pregnant patients, a close correlation could be demon- 
strated between the spermagglutinating antibodies and 
infertility. Again, however, these studies were per- 
formed only with sera. 

Dr. Moghissi’s work is well founded, well docu- 
mented, and, except for a few dictional errors, such as 
the confusion of "semen" with “seminal fluid” and “in- 
cidence" with "frequency," well presented. I believe 
these errors.have been corrected in later drafts. 

À few questions concerning the protocol remain. How 
long after coitus was the PCT performed and was it 
always done at the same time? Dr. Moghissi mentions 
that large numbers of vigorous spermatozoa in semen 
of high quality might overcome the small quantities of 
antibodies in dilute midcyclic mucus. Was there a corre- 
lation of breakthrough of spermatozoa of "high qual- 
ity" with actual observations during seminal analysis? 
He states that the "site" of production of antibody was 
not ascertained. Does he not agree that there may be 
more than one site and that the sites may differ from 
patient to patient? In a sense, the review of the litera- 
ture discussing the nature of the cervical antibodies 
and the role of complement is irrelevant, inasmuch as 
no original data are presented on this subject. Dr. 
Moghissi's stated purpose was merely correlation of 
antibodies to sperm with infertility. Finally, I have one 
suggestion for a possible major change in the experi- 
mental design. From the drafts that I received, I could 
not ascertain clearly the relative frequencies of an- 
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tibodies to sperm in the patients with so-called un- 
explained infertility as compared with those with ex- 
plained infertility. Dr. Moghissi placed patients with 
abnormal postcoital tests in the “explained” group. It 
seems to me, however, that only after exclusion of pa- 

tients with so-called “male factor” could a proper etio- 
logic relation be established between the quality of the 
PCT and the presence of antibodies. Should not such 
an exclusion be made a priori to avoid possible bias in 
interpretation of the PCT in relation to antibodies to 
sperm? 

In summary, this is a significant preliminary study of 
an important subject. Perhaps it may lead to an even 
more important application, namely, the immunologic 
control of excess fertility. 


REFERENCES 


1. Sims, J. M.: Clinical Notes on Uterine Surgery, with Special 
Reference to the Sterile Condition, London, 1866, 
Hardwicke. 

2. Sims, H. M.: Sterility, and the value of the microscope in its 
diagnosis and treatment, Trans. Am. Gynecol. Soc. 13:291, 
1888. 

3. Hühner, M.: Sterility in the Male and Female and Its 
Treatment, New York, 1913, Rebman. 

4. Insler, V., and Bettendorf, G., editors: The Uterine Cervix 
in Reproduction, Stuttgart, 1977, Georg Thieme. 

5. Cohen, J., and Hendry, W. F., editors: Spermatozoa, An- 
tibodies and Infertility, Oxford, 1978, Blackwell Scientific 
Publications. 

6. Beller, F. K., and Schumacher, G. F. B., editors: Biology of 
the Fluids of the Female Genital Tract, New York, 1980, 
Elsevier North Holland. 

7. Ingerslev, H. J., and Hjort, T.: Spermagglutinating an- 
tibodies and 8-Spermagglutinins in sera from infertile and 
fertile women, Fertil. Steril. 31:496, 1979. 


DR. VAL DAVAJAN, Los Angeles, California. "The 
main objectives of this paper were to determine the 
incidence and if possible the relationship between CM 
and serum sperm anubodies. In addition, the authors 
wanted to determine whether or not a PCT could be 
used to indicate the possible presence of CM and/or 
circulating antibodies and thus use the PCT as an initial 
screening test. These objectives were excellent because 
they had practical clinical applicauon. 

I would like Dr. Moghessi to clarify what he means by 
the term “unexplained infertility” as used in this paper. 
Under his results he states that "patients with abnormal 
PCT's were included in the unexplained group." There 
were 87 such patients. I found 46 patients who had 
abnormal CM scores. Are all of these patients therefore 
included among the 87 patients with so-called un- 
explained infertility? If so, the authors have totally dis- 
regarded the presence of abnormal CM as an etiologic 
factor of infertility. Which methods were used to estab- 
lish the preovulatory phase of the patient's cycle in 
order to be sure that the CM was obtained at the 
proper time? Although data are given in regard to ab- 
normal PCT and the presence of CM antibodies, no 
mention is made as to the type of abnormality seen in 
the postcoital CM. Did any of the patients with positive 
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CM agglutinaüng antibodies demonstrate agglutina- 
tion in an.in vivo PCT? In the past 14 years I have 
performed over 1,500 PCT's and I have never seen 
sperm agglutination of any significance in fresh 
postcoital CM samples. Sperm agglutination in CM 
simply does not occur in vivo. Therefore of the 24 
women with CM agglutinating antibodies, where did 
the agglutination take place? 

The immunologic tests were performed on mucus 
supernate (low-viscosity component). . According to 
Kremer there is much less antibody in the supernate of 
the mucus as compared to the precipitate (high- 
viscosity component). It is his opinion that the antibody 
js associated with the high-viscosity component and 
may be the etiology of sperm immobilization. Did the 
authors check the high-viscosity component and maybe 
the etiology of sperm immobilization? Did the authors 
check the high-viscosity component for the presence of 
antibody and, if so, what were the comparative results? 

The authors reported that in 25.6% of CM samples 
either one or both antibodies were found. Of these 
25.6%, how many had abnormal PCT’s? In addition, a 
total of 29% of the 172 patients (50) had either serum 
or CM antibodies. How many of these 50 patients had 
either serum or CM antibodies. How many of these 50 
patients had an abnormal PCT? Of the CM samples 
with antibodies how many had abnormal CM (scores of 
10 or less)? 

In the discussion a comnient is made that occasionally 
the quality of PCT's may be unaffected when sperm 
antibodies are present in serum or CM. In the past 7 
years we have noted absolutely no correlation between 
positive serum immunologic tests (Kibrick and Isojima) 
and abnormal PCT's. Since we have routinely not done 
CM antibody testing the same statement cannot be 
applied to these latter antibodies. It was interesting that 
no correlation was found between abnormal PCT's and 
serum sperm immobilizing antibody. However, 1 was 
surprised to see that no correlation was found between 
the sperm count and the PCT results. There have been 
published reports showing a correlation between the 
sperm count and the PCT results. 

In some of the tables there are numerical discrepan- 
cies. For example, the number of PCT's with a score of 
] (poor) at the level of the external os 1s given as 40 in 
Table VIII and 84 in Table IX. The total number of 
FCT's done with external os mucus samples in Table 
VIII is 126 as compared to only 112 as listed in 
Table IX. 

It is very interesting that the number of positive im- 
munologic tests obtained in examining CM is more 
than twice that of positive tests found when serum is 
used. If these incidences remain as such there is no 
doubt in my mind that CM samples must be evaluated 
if the immunologic factor is to be investigated. How- 
ever, since 8% of patients had antibodies exclusively in 
their serum, serum samples must still be tested for the 
presence of antibodies. 


950 Moghissi, Sacco, and Borin 


Now as to your statistical analysis (the stepwise mul- 


tiple regression method): although you used 10 factors 
in your analysis, you were able ta account for only 
28.2% of the variance. That is not satisfactory. 


It has been a rather difficult task to review this paper . 


because of the folowing reason. 1 am still not con- 
vinced that an immunologic factor is in fact involved in 
human infertility. This statement is not based on some 
unwarranted personal prejudice but it is based on the 


simple fact that in our large infertility practice many. 


infertile women with persistent positive immunologic 
tests do conceive and most women with positive labora- 
tory tests who do respond to condom therapy do not 


conceive. Unfortunately, this paper does not deal with : 


results of therapy 

Therefore, I would like Dr. Moghessi to comment on 
what all this work really means in terms of achieving a 
pregnancy in this large group of intertile couples. How 
were these patien-s treated, how often does he test the 
patients with positive tests, and how. many patients con- 
ceived in this series? 

Despite all these questions and critical comments | 
would like to commend Dr. Moghessi and his co- 
workers for the tremendous effort they put forth in 
accumulating this data. 


. lalso thank the Association for asking me to review * 


this paper. 

DR. MOGHISSI (Closing). Let me at the outset point 
out that there are many factors involved in infertility, 
and a total evaluation of fertility cannot be based on a 
single test: —the PCT, tubal patercy test, etc. 

First I will address the comments made about the 
tables.'I think, Dr. Davajan, if you look carefully, you 
will see that the tables are consistent. In some of the 
tables—total numbers are different because im the 
analysis we excluded some of the cases, and this is ex- 
plained in the text. When the male factor was present, 
we did not feel patients should be included in the anal- 
ysis of PCT's, because we know that the deterioration 
.of the semen wil] affect the test. Only those patients 
who had a cervical score of greater than 10 and had no 
male ot other factors were included in correlations be- 
tween PCT’s and the presence or absence of antibodies. 


You may ask whether or not we should have in- ` 


cluded the patients who had an abnormal PCT in the 


unexplained infertility rather than explained infertility 
group: Since we were evaluating the presence of an- . 


tibodies in tlie mucus and we know that this affected 
the quality of the test, we could not relidbly and logi- 
cally include these patients in the. so-called explained 
infertility group, particularly that we had excluded 
cervical mucus and semen as possible factors: _. 
Now let me address myself to the question raised by 
Dr. Wynn. The PCT’s were done according ‘to the 


scheme I showed, usually 6 to’ 10 hours after inter- ^ 
course. If they were unsatisfactory, they were repeated A: 


at 2-hour intervals, and the result of thebest test usu- 
ally was entered into the analysis: .. i 
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The point was made that there were patients who 
had-normal PCT's (sperm in the CM) and had an- 
tibodies. This is true. 

I think the antigen-antibody reaction is not an all- 
or-none process. We know it is possible for excess anti- 
gen to paralyze antibody-antigen reaction and it is 
conceivable that in the presence of a small amount of 
antibodies in either serum or CM that spermatozoa 
may be found in the mucus and in fact may migrate 
and even fertilize the ovum. 

It is true that sperm antibodies in the serum may be 
found in association with pregnancy, but I think most 
studies demonstrate some relationships between sperm 
antibodies and infertility. | 

Itis also shown, very conclusively, that the patients 
who have seruni antibodies have à much higher inci- 
dence of abortion, up to about 4596. So the presence of 
antibodies does play a role in human reproduction. 
The question is whether or not these antibodies always 
get to the site where sperm activity resides and inter- 
fere either with sperm transport or fertilization. 

We believe that the presence of sperm antibodies 
within the reproductive tract fluid is a much better in- 
dicator of infertility. - 

Dr. Davajan, we have never seen sperm agglutination 
in native CM either. I agree with you on this point. 

What occurs in the presence of sperm antibody is 
either lack of sperm penetration in the mucus or im- 
mobilization. This may be in part due to the presence 
of the mucin in the CM, because when we remove the 
mucin by ultracentrifugation and use only the super- 
nate as the fluid, then we observe sperm X pd d 

What about the male factor? Dr. Wynn, we did 
exclude all patients who had male factor from the anal- 
ysis. I think this is explained in the manuscript. I did 
not have time to show this. We defined abnormal male 
factor as any male who had a sperm count of less than 
40 million; less than 5096 motility, or less than 5096 
normal form of sperm. This is somewhat arbitrary, but 
unfortunately, there are not good standards in the lit- 
erature by which to judge fertility. 

Now, what is the significance of sperm antibodies? I 
believe sperm antibodies are significant and this is sup- 
ported by our data. 

Our analyses including multiple regressions were 
carefully evaluated, and in our experience, patients 


' who have cervical mucus antibodies remain infertile. 


This is an ongoing study and we are at the present time 
evaluating the relationship of the sperm antibodies to 
subsequent pregnancies. As to the method of treat- 
ment, unfortunately, I cannot offer you anything new. 
We have tried condom therapy and have seen occa- 
sionally the disappearance of antibodies. We have also 
used: other modalities. At the present time frankly | 
cannot offer any method of therapy which has not been 


, reported in the literature. I do not believe we have an 
* effective method of treatment. 


"Everything I've done in the 
Army, I've wanted to do. Doctors 
in the Army are no different in per- 
sonalities from doctors anywhere 
alse —they tend to organize things 

1 their own environment pretty 

Auch the way they want to. That's 
true in the Army as well as in 
civilian practice. Within certain 
budget limitations, you pretty 
much develop in your area the 
kind of practice that you feel is 
appropriate. 

“The major thing in today's 
Army is how good a doctor you 
are. If youre a good doctor, youre 
‘ going to advance in the Army 
Medical Corps. 


"From my experience, the 


Army Medicine. The practice that’s practically all medicine. 


Army is very interested in your get- 
ting to the peak of your partic- 
ular specialty. They'll go out of 
their way to help you maintain your 
standing. 

"If a doctor wants a reason- 
able practice for a reasonable 
amount of money, and wants to 
spend a reasonable amount of time 
with his or her family, then I would 
say this doctor should consider 
the Army. That's my opinion: 

The Army Medical Depart- 
ment represents the largest com- 
prehensive system of health carein 
the United States and offers 
unique advantages to the student, 
resident, and practicing physician. 

Asan Army officer, you 





will receive substantial compensa- 
tion, an extensive annual paid 
vacation, and participate in a re- 
markable non-contributory retire- 
ment plan 

For more information, write: 
Army Medical Opportunities, 
PO. Box 888, Mount Vernon, NY 
10550. 
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UNIVERSITY OF LOUISVILLE, 
DEPARTMENT OF OBSTETRICS 
AND GYNECOLOGY-MATERNAL- 
FETAL MEDICINE. Applicants must 
be eligible or certified by the American 
Board of Obstetrics and Gynecology. 
The candidate should be interested in 
teaching, clinical obstetrics, regional- 
ization and be research oriented. Com- 
pletion of a fellowship in Maternal- 
Fetal Medicine from an approved pro- 
gram is required. Familiarity with 
physical, biophysical and chemical 
monitoring of the infant is necessary. 


Send a curriculum vitae to University 
Hospital/ Louisville General Hospital, 
Department of Obstetrics and Gyne- 
cology, 323 East Chestnut, Louisville, 
Kentucky 40202. The University of 
Louisville is an Equal Opportunity/ 
Affirmative Action Employer. 


BOSTON UNIVERSITY 
SCHOOL OF MEDICINE 
presents 
ADVANCES IN 
REPRODUCTIVE 
ENDOCRINOLOGY 
May 19-21, 1980 


This course is intended to be an update in reproduc- 
tive endocrinology and infertility. The distinguished 
faculty will discuss subjects of interest to clinicians and 
researchers in their respective sub-specialties. 


Place: Boston University School of Medicine, 
Boston, Mass. 


Course Directors: Ginter Sotrel, M.D. and 
Leonard Cibley, M.D. 


Fee: $285.00 ($150.00 for residents) 
19 hours Category 1 


For further information contact: 
Mary Bryant 
Department of Continuing Medical Education 
Boston University School of Medicine 
80 E. Concord St. 
Boston, MA 02118 
Phone (617) 247-5602 


OB GYN Specialist 


Career Independence 
And the Great Outdoors 
It’s a Combination 
You Can’t Pass By! 


We have an opportunity for you to build a 
private practice in a growing Southwestern 
community that offers urban advantages 
without the congestion. The Carlsbad Founda- 
tion will finance your relocation, and you'll help 
us meet the demands for better medical care in 
Carlsbad and the surrounding area. 


Your leisure time can be spent outdoors year- 
round. Not more than 20 days a year does the 
rain or wind keep you off the golf courses. Un- 
polluted lakes and the Pecos River are perfect 
for all water sports. Winter recreation areas are 
nearby, and truly clean air lets you take advan- 
tage of every opportunity available. 


Carlsbad offers you the chance to establish an 
independent career where there is a demand 
for your expertise. It's up to you to accept the 
challenge and enjoy relaxed living! Further in- 
formation may be obtained by contacting: 


CARLSBAD FOUNDATION 
405 W Greene 

Carlsbad, New Mexico 88220 

(505) 887-1131 

Proudly Supporting Equal Opportunity 





OB/GYN 
PHYSICIAN 


OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
vative staff model HMO. Negotiable 
salary, outstanding fringe benefits, 
nurse-midwife, certified family prac- 
titioners, university affiliated, 
chance to build your own depart- 
ment. Position available anytime in 
1980. 

C.V. to Medical Director, 

Health Care Plan Medical Center, 

120 Gardenville Parkway West, 

West Seneca, N.Y. 14224 

or call 716-668-3600. 





DIRECTOR 


Division of Perinatal Medicine 


The Department of Obstetrics 
and Gynecology, Good Samaritan 
Hospital in Phoenix, Arizona, a 700 
bed teaching community hospital 
within Samaritan Health Service 
seeks a qualified physician to di- 
rect, full time, the Division of Peri- 
natal Medicine. Must be certified by 
the ABOG, and certified or Board 
eligible in Maternal and Fetal Medi- 
cine. Obstetrical volume close to 
4000 deliveries annually. 


All contacts are, of course, confidential. 
Send inquiry and C.V. to: 


W. B. Cherny, M.D., C.M. 
Department of Obstetrics and Gynecology 
Good Samaritan Hospital 
P.O. Box 2989 
Phoenix, AZ 85062 


OB-GYN 


The Department of Obstetrics and Gyne- 
cology at St. John’s Mercy Medical Center is 
seeking a board certified Obstetrician and 
Gynecologist with leadership and teaching 
abilities to join its fulltime faculty at its 
medically integrated institution, St. Francis 
Mercy Hospital. This position offers the ex- 
ceptional opportunity to establish a practice 
in obstetrics and gynecology in a new, 
modern, progressive, community hospital. 
St. Francis Mercy Hospital is located about 
45 minutes from St. Louis in quiet, pro- 
gressive, Washington, Missouri. It is one of 
the fastest growing areas in Eastern 
Missouri. 


Direct inquiries and send curriculum vitae to: 


James G. Blythe, M.D. 
Chairman, 

Obstetrics and Gynecology 

St. John’s Mercy Medical Center 
615 South New Ballas Road 

St. Louis, Missouri 63141 


St. John’s Mercy Medical Center 
Is an equal opportunity employer. 










National 
Fellowship in 
Reproductive 
Medicine 





The National Institute of Child Health and Human 
Development, in conjunction with the Uniformed 
Services University of the Health Sciences offers a 
fellowship program for subspecialty training in 
gynecologic endocrinology and infertility. This two or 
three year program is open to physicians who have 
completed a residency in Obstetrics and 
Gynecology, and has been approved by the Division 
of Reproductive Endocrinology, American Board of 
Obstetrics and Gynecology. 


The first year of training emphasizes patient care and 
clinical investigation. For six months the Fellow 
directs a full-time Infertility and Gynecologic Endo- 
crinology Service at the Walter Reed Army Medical 
Center and participates in medical student and 
resident education as an instructor for the U.S.U.H.S. 
During the alternate six month period, the Fellow 
undertakes primary patient care responsibility on the 
endocrinology wards and out patient clinics at the 
N.I.H. Clinical Center. The remaining one or two 
years are utilized to develop laboratory research 
skills necessary for independent investigation of 
reproductive physiology. An extraordinary range of 
laboratory facilities is available, including an active 
program utilizing nonhuman primates. 


A competitive salary is available for candidates 
qualifying for appointment in the Commissioned 
Corps, United States Public Health Service. A 
portion of the salary is tax exempt. Moving and travel 
expenses are paid and health care is free. 


For further information contact: 


Civilians: Military: 
Gere S. diZerega, M.D. LTC Thomas A. Klein, M.D. 
Pregnancy Research Chief, Gynecologic 
Branch Endocrine Infertility 
Building 18, Room 101 Service 
National Institutes of OSC Box 346 
Health Walter Reed Army 
Bethesda, Medical Center 


Maryland 20205 Washington, D.C. 20012 
301-496-5541 202-576-1201 


AN NIH ASSOCIATE TRAINING PROGRAM 


An Equal Opportunity Employer 2 
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New 3rd Edition! 


By Howard S. Traisman, M.D., 


F.A.A.P.; with 24 contributors. This extensively revised edition is a comprehensive, up-to-date 
delineation of principles, procedures, and techniques proven successful in the treatment of 
juvenile diabetes mellitus. Here's just a few of its features: 

new information on diet control and the nutritional requirements ofthe juvenile diabetic; 

new chapters on etiology, pathology and beta cell function; 

an analysis of somatostatin and its interrelationships with insulin and glucagon, giving 


a new understanding of glucose 
metabolism. 
Seventeen new chapters and 17 new 
contributors highlight this new edition — 
ordertoday! April, 1980. Approx. 384 pages, 
98 illustrations. About $39.50. 
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New óth Edition! 
By J. Robert Willson, M.D. and Elsie 

Reid Canington, M.D. For a truly integrated 

approach to obstetrics and gynecology, 

tum to this new reference! 
emphasizing treatment of the total 
woman, the book's organization 
follows the normal life cycle of wom- 
en — from birth through puberty, 
maternity, climacteric and senes- 
cence; 
discussions of diagnosis and treat- 
ment methods stress techniques that 
can be used by the nonspecialist, 
while conditions requiring more 
specialized training are abbreviated; 
updated to reflect current thinking, the 
book presents: both obstetric and 
gynecologic information in one single 
source . . . sound advice on various 
methods of contraception . . . the 
various changes in physiologic 
functions as a result of aging . . . and 
more. 

May, 1979. 680 pages, 609 illustrations. 

Price, $26.50. 
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! SEMENT OF THE 
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New 4th Edition! 


By S. Gorham 
Babson, M.D.; Martin L. Pernoll, M.D.; and 
Gerda |. Benda, M.D.; with the assistance of 
Katherine Simpson, R.N. Rely on this 
successful new edition for a compre- 
hensive look at modern perinatal 
medicine. 
new and revised material examines 
multiple pregnancy, the very low-birth- 
weight infant, parenteral administra- 
tion of fluid and electrolytes and total 
parenteral nutrition, fetal monitoring, 
and regional perinatal care centers; 
emphasizes the team approach; 
a detailed table of contents directs 
you to concise, how-to-do-it material 
in outline form — and the answers you 
want. 
October, 1979. 358 pages, 99 illustrations. 
Price, $24.95. 








A New Book! 


By Ruth A. 
Lawrence, M.D. Gain new perspectives on 
"how-to" manage the nursing mother and 
child — from conception through weaning 
— with this long-awaited resource! 
Part | focuses on clinical aspects, with 
up-to-date data on lactation and 
human milk — including pertinent 
anatomy, physiology, biochemistry, 
and synthesis of human milk; 
Part I| offers a practical review of the 
overall medical management of the 
mother-infant team — the effects of 
drugs on breast milk, inducing 
lactation and nutritional aspects of 
human milk are just a few ofthe topics 
explored. 
Why not evaluate this landmark study for 
yourself? Order now! October, 1979. 384 
pages, 140 illustrations. Price, $13.95. 


To order your 30-day on-approval copies, CALL US! Dial toll-free (800) 325-4177, ext. 
10 AMSO4. In Missouri, call collect (314) 872-8370, ext. 10 AMSO4 during our regular 


business hours. 
Plus sales tax if applicable. 


All prices subject to change. 
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birth control pill called... 


© 1980 Warner-Lambert Company 








LOESIRIN 15/30 


(1.5 mg norethindrone acetate and 
i mcg ethinyl estradiol tablets, USP) 


„He says 
theres no sense 
taking more estrogen 
thanyouneed. 


LOESTRIN*1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 mcg of ethinyl 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin 
thats been used alone for years in gynecologic 
therapy. Together, they offer more than 99% effective 
oral contraception. 


When youre considering starting new patients on 
the "pill" or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which includes 
7 days of iron tablets to take during the "off-week" 
and simplifies remembering to take the medication. 


LOESTRIN 1.5/30...highly effective 


protection with limited estrogen exposure 


Please see following page for prescribing information. 


PARKE-DAVIS 


Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 





Brief Summary of Prescribing information 
LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration anc How Supplied. 
DESCRIPTION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 
. |nciinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 

rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amcunt of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2.A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma cf the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: in a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 

Myocardial infarction: An increasec risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 

- Studies found that the greater the number of underlying risk factors (cigarette smoking, 

—A hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
Coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an ora! contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The isk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembciic complications has been 
teported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an mcreased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with ora! 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 

5. Usage in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and Malignancy in 
Female Offspring: During early pregnanc y, female sex hormones may seriously damage the 
offspring. 

An increased risk of congenital anoma ies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed. 


Women who discontinue ora! contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease. Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metaboiic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

B. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations shouid include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination. 

2 Preexisting uterine le;omyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7.Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed 

9 The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, Vill, 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis; Pulmonary embolism: Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas; Congenital 
anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms; breakthrough bleeding: spotting; change in menstrual flow; dysmenor- 
rhea; amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma; breast changes; change in weight: change in 
Cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice: migraine: increase in size of uterine leromyornata: rash 
(allergic); mental depression: reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-'ike syndrome: cataracts; changes in libido: chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness: dizziness; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum: hemorrhagic eruption; vaginitis, porphyria. 

Special Notes on Administration 

Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 
USP) — Menstruation usually begins two or three days, but may begin as late as the fourth or 
fifth day, after discontinuing medication 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 is not a good cyclic regula- 
tor. There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may bea 
result of medicaticn and not indicative of pregnancy. 

HOW SUPPLIED 

Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refilis. 

Loestn [2 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills. 
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MCA is a tissue adhesive which can be delivered transcervically to the Fallopian tubes by means of 
the FEMCEPT device. In the patients treated with this system, both prior to hysterectomy and on an 
ambulatory basis, there have been no significant complications or side effects. In the most recent 
series of ambulatory patients treated with the FEMCEPT-MCA system, the bilateral tubal closure 


rate was 78%. (AM. J. OBSTET. GYNECOL. 136:951, 1980.) 


A SIMPLE, EFFECTIVE, low-cost female sterilization 
procedure that can be applied on an outpatient basis 
would be of potential benefit in family-planning pro- 
grams. We have previously described! an intrauterine 
balloon instrument system designed to meet these re- 
quirements, and reported a series of trials to test its 
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efficacy in delivering nonpolymerizing fluids? in ambu- 


latory patients and methycyanoacrylate (MCA), a tissue 
adhesive, in patients undergoing hysterectomy.? Sub- 
sequently, we have undertaken additional clinical trials 
of MCA in ambulatory women who wished to be 
sterilized. This is a report of those clinical trials and the 
follow-up of treated patients. 


Materials and methods 


The work, to date, has been with three small se- 
ries of patients seeking voluntary sterilization. The 
FEMCEPT (formerly SAFR) device evolved from. 
series to series by adjustment of the volume of MCA 
delivered as well as reinforcement of the lower pole of 
the balloon to prevent herniation through the internal 
cervical os during use. The consequences of each of the 
modifications were controlled by cinefluoroscopic hys- 
terography to ascertain that other critical functions of 
the delivery system were not altered by the adjust- 
ments. In the last series of patients, an MCA was uti- 
lized which had greater stability in the control of the 


polymerization time as compared to the MCA used in 
earlier trials. 
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Table I. Ambulatory patients treated with MCA 





No. of MCA volume 
; Technique bey (ml) 
l FEMCEPT device 0.4-0.65 
la Second procedure 6 0.5 
2 FEMCEPT device 89 0.4 
2a | Second procedure 13 0.4 
3 FEMCEPT device 23 0.6 
Total 131 
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Complications Hysterosalpingography Follow-up in 
or side effects effectiveness* successful cases 


None 14 BC One IUP after 24 mo 
7 UC 
None 4 BC 
None 48 BC One IUP after 12 mo 
33 UC 
None 10 BC 
None 18 BC Insufficient follow-up 
3 UC 


*BC = Bilateral tubal closure; UC = unilateral tubal closure; bilateral patency not indicated. 


The patients were all parous, with normal pelvic 
organs and regular menstrual function, who desired 
interval sterilization and were agreeable to the trial in- 
cluding contraception for 4 months, hysterosalpingog- 
raphy, and follow-up for 2 years thereafter. Patients 
with tubal patency were offered a repeat treatment or 
an alternative sterilization method. Injection was done 
in the postmenstrual phase of the cycle. 

Group I consisted of 22 patients treated in one cen- 
ter by one investigator. Group II is made up of 47 
patients in one center, nine in a second center, and 33 
in a third center. All had 0.4 ml of MCA as the injection 
volume applied via instruments with reinforced bal- 
loons. Group III is the most recent series collected 
from three separate centers using 0.6 ml of an MCA 
which had been modified to the extent that the poly- 
merization time was more reliable and controlled. All 
patients underwent hysterography and most of those 
with tubal patency chose a second injection. A few pa- 
tients chose laparoscopic sterilization. None of the lap- 
aroscoped patients from any of the groups had adhe- 
sions or MCA residue noted. 


Results 


Table I gives the outcome by the hysterosalpingo- 
graphic endpoint. The follow-up thereafter in terms of 
fertility control is also listed. All patients have been 
advised to contact the test center in the event of a preg- 
nancy and active follow-up is generally successful in all 
centers. 

The bilateral tubal closure rate after one treatment 
in the first series was 64%. In the second series, the 
bilateral closure rate was 54% after one injection. The 
bilateral closure rate on retreatment in the second 
series was 7896, but the over-all closure rate for this 
group following two injections was only 65%. In the 
most recent series, the bilateral closure rate is 78% after 


one injection, a significant improvement over earlier 
rates though the numbers are small. 

The problems encountered thus far have been 
mainly limited to pain at the time of injection. Almost 
all patients have noted mild to moderate cramping pain 
and a few had a transient vagal reaction. The use of 
premedication such as 5 mg of diazepam has been use- 
ful to avoid this problem. The procedure occupies 5 
minutes or less, and the patient usually leaves the 
examining table within 10 minutes. No patients have 
been hospitalized and no patient has been in the facility 
for more than 2 hours. 

Two intrauterine pregnancies have occurred to date: 
one after l year and another after 2 years. No ectopic 
pregnancies have been seen. The patients, following 
confirmation of tubal closure, have not used any con- 
traception. The 94 women thus far exposed to preg- 
nancy form too small a group and the follow-up has 
been too short to establish an intrauterine or ectopic 
pregnancy rate following the x-ray diagnosis of tubal 
closure. 


Comment 


MCA is a low-viscosity fluid in its monomeric form, 
but it rapidly polymerizes when placed in contact with 
body fluids. Low viscosity is essential for adequate 
and reproducible tubal delivery since flow from the 
FEMCEPT device and passage through the uterotubal 
junction and the interstitial and isthmic tubal segments 
is severely restricted by high viscosity, which develops 
when the monomer reaches the proximal ampullary 
tube. The polymerization which occurs as the MCA fills 
the wide segments of the tube prevents the polymer 
from reaching the fimbria and spilling into the peri- 
toneal cavity. In only three instances in a series of 47 
cases done at the time of hysterectomy were flecks of 
MCA found at the fimbria. After polymerization in the 
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tube, the material is gradually degraded so that by 12 to 
16 weeks it is totally replaced by connective tissue.’ 
Other systems of delivery of MCA have been de- 
scribed? but the FEMCEPT approach combines a 
simple clinical method with a high degree of precision 


and the use of minute amounts of adhesive. The per- 


formance of the system has been improved to the point 
at which larger scale trials are warranted. The 
achievement of an 80% closure rate on one treatment 
as demonstrated in the most recent trials opens up the 
potential clinical utility of this system. 

This system can be applied clinically with at least two 
different approaches. The first is a double-application 
method in which each patient is injected twice at 
monthly intervals. The preliminary data suggest that a 
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Discussion 


Editors’ note: This manuscript was revised after these 
discussions were presented. 

DR. THEODORE M. KING, Baltimore, Maryland. Fe- 
male sterilization is the most commonly employed fer- 
tility management method utilized for the prevention 
of unwanted fertility throughout the world. The exist- 
ing limitation of the availability of clinical services in 
many parts of the world is due to inadequate numbers 
of physicians and available clinical facilities whose 
functions require a well-developed infrastructure for 
equipment, supplies, and other support. The availabil- 
ity of an effective female sterilization method that 
would not require access to the peritoneal cavity and be 
essentially a nonsurgical procedure would be ideal in 
overcoming many of the obstacles that limit the 
availability of this female health service. 

Problems with nonsurgical chemical sterilization in- 
clude: (1) it is a blind procedure; (2) uterine anomalies 
or abnormalities frequently cannot be detected by pel- 
vic examination; (3) there is deposition of the drug or 
chemical into the vascular compartment or peritoneal 
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significantly higher rate of closure may be achieved by 
multiple injections. Optimally, with an 80% closure rate 
on one treatment, a 95% closure rate could be expected 
from two treatments. Alternatively, the method could ' 
be controlled by hysterography, with a repeat treat- 
ment or another sterilization technique offered in the 
case of failure. 

The system requires minimal technical skills for its 
application and appears to be readily adaptable to mass 
production and distribution. It holds promise as a new 
method for permanent female contraception. Its wide 
spread use will depend upon achieving a high closure 
rate in a large series of patients with minimal, immedi- 
ate, or long-term complications. 
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cavity; (4) there may be inadequate exposure of the 
uterine-tubal ostia to the chemical determined by 
either dose employed or duration of exposure; (5) fail- 
ure to cause complete tubal closure may result in preg- 
nancies (ie., ectopic pregnancies); (6) regenerative 
capacity of the tubal epithelium may contribute to inci- 
dence of posttreatment pregnancies; (7) drug or chem- 
ical problems include toxicologic, carcinogenic, or tera- 
togenic potential; (8) there is inability to demonstrate 
tubal closure other than by the absence of fertility. 

The report under discussion summarizes the au- 
thors’ experience with MCA, tissue adhesive whose ac- 
tivity depends on controlled polymerization with sub- 
sequent release of formaldehyde and hydrocyanic acid, 
which results in epithelial necrosis and scarring of the 
lumen of the fallopian tube. 

A total of 116 prehysterectomy patients were treated 
at unstated times with various quantities of MCA rang- 
ing from 0.2 to 5.0 ml by various methods of applica- 
tion. No complications were observed in this popula- 
tion. It is subsequently stated that with the FEMCEPT 
device a fixed quantity of MCA is unavailable to the 
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fallopian tubes. What this quantity is for the hystero- 
scopic appliance or for the Foley catheter technique is 
unstated. Information that would be helpful in evaluat- 
. ing the prehysterectomy study would include: (1) indi- 
cations for hysterectomies (i.e., were the fallopian tubes 
patent?); (2) time interval between drug application 
and hysterectomy; (3) how were untoward effects 
evaluated (i.e., clinical status, vital signs, routine serum 
chemistry and hematologic values, serial serum levels 
of formaldehyde and hydrocyanic acid, peritoneal fluid 
analysis, occurrence of vaginal bleeding)? (4) did the 
histologic appearance of the endometrium confirm the 
findings of Stevenson? Has MCA been inadvertently 
administered in early pregnancy? What was the 
outcome? 

The three delivery systems were also employed in 
patients seeking sterilization. The bilateral tubal clo- 
sure ranged from 30% to 87% with one application. 
The hysteroscopic method appears to be the least ef- 
fective, presumably because of the small volume of 
MCA employed, and the most successful outcome was 
noted in a group of 15 patients in whom 0.6 ml of MCA 
was employed. In the latter cases the FEMCEPT device 
was strengthened and there was a greater degree of 
stability in the inhibition of the polymerization time of 
the MCA employed. The failures had unilateral tubal 
patency with a small percentage of patients having 
bilateral tubal patency. When the posttreatment hys- 
tosalpingogram was completed is unstated. A second 
instillation of MCA was affective in causing bilateral 
tubal closure in 67 to 91% of the remaining cases. 

The authors have stated that variables influencing 
outcome that can be manipulated include the volume 
of MCA used, MCA polymerization time, the stability 
of the polymerization retardation, and prevention of 
herniation of the FEMCEPT device through the exter- 
nal cervical os. The variables in these techniques that 
cannot be influenced include the blind nature of the 
procedure and structural abnormalities of the uterus 
that cannot be detected by pelvic examination, such as, 
an arcuate or septate uterus. 

Finally, two patients that had bilateral tuboclosure 
experienced pregnancies out of 77 or 91 total patients 
in which the FEMCEPT device was employed and 
bilateral closure was achieved. These pregnancies oc- 
curred at 12 and 24 months after treatment. Thus, 
even with fallopian tube closure, as documented by 
hystosalpingogram, the possibility of pregnancy exists. 
The length of follow-up of patients with tubal closure 
was not provided. The outcome of the two pregnancies 
. described in this paper and the tubal histology of these 
two patients would be of interest. No information is 
provided on the menstrual cycle or menstrual flow of 
the treated patients. 
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It would appear that transcervical administration of 
MCA is effective in causing fallopian tube closure in a 
variable percentage of patients depending on a num- 
ber of controllable and noncontrollable factors. It is, 
however, unclear from the information provided in 
this report whether the fallopian tubes if closed remain 
closed on long-term follow-up. The absence of ectopic 
pregnancies comes as no surprise if the length of pa- 
tient follow-up has been short. Finally, I can find no 
information that would indicate fulfillment of the car- 
cinogenicity and teratogenicity study requirement of 
the FDA. 

There is a pressing need for the development of 
nonsurgical female sterilization procedures and the in- 
vestigators should be encouraged to continue their ef- 
forts. The first clinical series reported on MCA was 
published in 1972; 7 years later there are still large 
numbers of unanswered questions. The development 
of new approaches to female sterilization clearly is a 
time-consuming process. 

DR. CHARLES E. FLOWERS, JR. Birmingham, 
Alabama. This distinguished Association has been 
privileged to have a number of interesting and impor- 
tant papers presented at this meeting concerning gen- 
eral gynecology, gynecologic oncology, endocrinology, 
nutrition, and maternal and fetal medicine. I feel that 
two of the most important presentations were the one 
by Drs. Roy and Mishell and this paper by Dr. Richart 
and his colleagues, since they address the problem of 
world population. If we do not at least slow the rate of 
the rapidly expanding population of the world we will 
not have the luxury of contemplative research to report 
to this Association or the privilege of practicing even 
acceptable obstetrics and gynecology. 

There is less than a 25 day supply of food for the 
world. Many countries do not have sufficient wood to 
cook their food, much less energy for industrial devel- 
opment. Rice-exporting countries, such as Thailand, 
Indonesia, the Philippines, and Vietnam, have already 
begun or are on the verge of importing rice to sustain 
their expanding populations. Poverty and hunger can- 
not be eliminated until the population of a country is 
balanced with its productivity. 

Religious and cultural imprinting has essentially 
mesmerized the majority of the world's thinking about 
the populatin crisis. We are seeing South and Central 
America follow Cuba's lead into a religious abyss be- 
cause of the lack of constraints on population. Church- 
es are at present unwilling to address themselves to the 
necessity of effective contraception and sterilization 
while they see masses of their members rapidly losing 
their standards of living as well as their religious con- 
victions. Abortion is still considered to be the "supreme 
evil" despite the world's declining ability to feed and 
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clothe itself and provide some measure of health care. 

We must not feel any security from this problem of 
world population in the United States despite our at- 
tempts to maintain a reasonable growth rate. Moral 
and ethnic considerations associated with tremendous 
political pressures will force the United States to ex- 
pend money, resources, and manpower to accommo- 
date increased immigration into our country as well as 
to provide some sustenance to the remainder of the 
world. These geopolitical pressures will lead the world 
into greater and lesser revolutions and, unfortunately, 
greater and lesser wars. 

Effective sterilization and simplified and acceptable 
methods of contraception are now an absolute neces- 
sity. Thus, this paper is extremely important, although 
it deals with extraordinarily small numbers compared 
to the enormity of the problem. 

A total of 215 ambulatory patients had a blind but 
apparently simple insufflation of MCA injected into 
their fallopian tubes; 148 of these patients had the pro- 
cedure through an insufflating device manufactured 
by Population Research Corporation. The continued 
evaluation of this technique of sterilization will appar- 
ently be done with this instrument. Among these 148 
patients, there was a closure rate of the fallopian tube 
of only 60% following the first procedure and only a 
70% following a second procedure after a uterosalpin- 
gogram indicated continued tubal patency. It is en- 
couraging, however, to find that there is a 87% closure 
rate when 0.6 ml is used in the initial procedure. The 
small number of patients in this series and a follow-up 
time of only 24 months are unfortunate. The ability of 
the fallopian tube to recannulate itself is well known; 
thus, a follow-up of a number of years will be necessary 
to establish this technique as truly an effective method 
of permanent sterilization. 

There are several questions that I feel are important 
to clarify our understanding of this procedure. (1) Has 
the toxicity of methylcynoaculate been thoroughly 
evaluated and what is the time table for its expected 
approval by the FDA? (2) If a second injection is neces- 
sary, what is the interval before a second insufflation 
can be performed? (3) In developing countries where 
uterosalpingograms will not be available, can a second 
procedure be routinely performed to increase the rate 
of efficacy? (4) What is the stability of MCA in the hot 
and humid climates of Asia and Africa? 

It is hoped that these very competent investigators 
will continue their work and soon report a sufficiently 
large series to allow a thorough evaluation of this 
technique of sterilization. 

Dr. J. DONALD WOODRUFF, Baltimore, Maryland. I 
wish to ask one question about the fallopian tubes after 
this procedure. I noticed that there appeared to be 
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squamous metaplasia occurring in one section of the 
fallopian tube in the early stages. I wonder whether this 
was also found in the outer portion that was not oc- 
cluded or was the entire tube occluded? 

DR. RICHART (Closing). The endometrial changes in - 
response to MCA have been studied extensively by our- 
selves in animals and by Stevenson in patients treated 
with MCA prior to hysterectomy. There seems to be no 
significant endometrial effect. MCA has an effect over 
an extremely limited distance—about five cells in 
depth. Since the edometrium is sloughed cyclically, any 
residual MCA is sloughed during the next period. We 
have not found significant changes in the menstrual 
cycle nor significant long-term histologic changes in the 
endometrium. 

There have been extensive toxicologic studies on the 
cyanoacrylates and they have been used in a number of 
human applications. MCA was used to treat general 
liver injuries during the Vietnam war and a number of 
cyanoacrylates are used as adhesives, in Europe par- 
ticularly, and are available commercially. 

In its present application MCA should be regarded 
as a local tissue adhesive rather than as a systemically 
administered drug as there is no evidence that it has a 
systemic distribution. The use of MCA in human sub- 
jects in our studies has conformed to the appropriate 
review procedures in our respective institutions and to 
those of the granting agencies, including of course ap- 
propriate informed consent procedures. 

With regard to the tubal metaplasia; it is a local ef- 
fect. It does not extend to the entire fallopian tube. 
The extent to which the tube is closed depends upon 
the region of the fallopian tube to which the MCA is 
delivered and has been unpredictable. Sometimes only 
the interstitial segment is closed, sometimes both inter- 
stitial and isthmic segments are closed, and sometimes 
only the isthmic is closed. 

Dr. Flowers asked what an acceptable closure rate 
would be in the United States and elsewhere. We have 
discussed this problem at great length and the answer is 
somewhat subjective. It has been our working hypoth- 
esis that if we could achieve an 80 to 85% level of bilat- 
eral closure on a single application and an above 90% 
closure rate on two applications the method would be 
acceptable. 

Many of our collaborators in developed countries are 
enthusiastic about the method at its present level of 
closure since they feel that a simple office procedure 
followed by a hysterosalpingogram with subsequent re- 
treatment of those patients who have failed hys- 
terosalpingogram is acceptable to both them and their 
patients. ; 

I agree that we require much longer follow-up to be 
certain of the long-term safety of the method. This is a 
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Phase I study and we are not recommending it for 
general clinical use at present. I totally agree that we do 
not have adequate data with regard to recanalization 
rate or the risk of ectopic pregnancy and that these 
- data are essential before the method can be recom- 
mended for general use. 

Our principal goal thus far has been to establish the 
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method’s safety. We believe that we have done this 
within reasonable limits and can now proceed to an 
expanded trial. Plans are currently under way to do so, 
and we hope in the next 2 years to be able to evaluate 
larger numbers of patients and have longer term 
follow-up data. 
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The action of Parlodel bromocriptine mesylate) 
compared with that of hormones in. 
the prevention of postpartum lactation 


With the shedding of the placenta following birth, estrogen and progesterone levels fall 
dramatically. Consequently, the lactogenic effects of elevated prolactin on the mammary gland 
are no longer blocked by these steroids. 
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Parlodel site of action 


Parlodel (bromocriptine mesylate), as 
a dopamine receptor agonist, reduces 
prolactin levels by acting directly on 
dopamine receptor sites on prolac- 
tin secreting cells in the anterior 
pituitary. With the rapid decline of 

. prolactin levels, the stimulus leading 
to and supporting lactation is 
removed, and congestion and en- 
gorgement are prevented. Parlodel 
(bromocriptine mesylate) is not 
known to act directly on 

mammary tissue. 


Hormonal site of action 


Estrogens, which actually stimulate 
prolactin secretion, are thought to 
inhibit the binding of prolactin to its 
receptors in the mammary glandular 
cells responsible for milk secretion. 
Estrogens prevent lactation by 
blocking the lactogenic effects of 
prolactin in a manner similar to the 
effects of estrogen during pregnancy. 
Since prolactin levels remain 
elevated, congestion and engorge- 
ment are possible. 


The need for an alternative to 
estrogens and other hormones in 


the prevention of postpartum lactation 





is met with Parlodel bromocriptine mesylate) 


Extremely high clinical response, based on 
complete absence — not just relief — of 
mammary secretion, congestion, and 
engorgement 


By day 14 of Parlodel therapy,* 85% of the patients 
who completed at least 14 days of therapy had com- 
plete absence of secretion, and all but two of these 
women achieved this response by day 12; in the 
remaining 15%, secretion was rated as slight to mod- 
erate. By day 7, 94% of the patients had complete 
absence of congestion, and this remained essentially 
unchanged through day 14. Furthermore, 98% had 
complete absence of engorgement; significantly, few 
patients developed engorgement at any time during 
therapy —never over 9%. 


Percent of patients reporting complete absence 
of mammary secretion, congestion, engorgement * 





day 2 day7 7 day 14 
mammary mammary p mammary 
secretion congestion =] engorgement 





* Based on 70 patients who completed at least seven days of therapy 
and 66 patients who completed at least 14 days of therapy. Half of 
each group received 5.0 mg a day and the other half received 7.5 mg 
a day, in divided doses. 


It should be kept in mind that the incidence of sig- 
nificant painful engorgement is low and usually 
responsive to appropriate supportive therapy. In 


contrast with supportive therapy, Parlodel (bromo- 
criptine mesylate) prevents the secretion of prolactin, 
thus inhibiting lacto a and subsequent secre- 
tion, congestion, and engorgement. 


In other studies +? with Parlodel therapy it was noted 
that there “were no complaints of engorged or painful 
breasts...”* and that “...the almost complete relief of 
pain and ‘engorgement spared both the patient and 
the nursing staff many complaints, and justified the 
longer duration of treatment”? 


Mild to moderate secretion, congestion, or engorge- 
ment occurs in 18% to 40% of patients once therapy 
is stopped. 

High correlation between clinical response 
and reduction of prolactin demonstrated? 
In nine postpartum patients Parlodel therapy was 
initiated after delivery. Five hours after the first 
Parlodel dose, serum prolactin levels had fallen to 
the normal range and, over the eight days they were 
measured, remained below an estimated mean nor- 
mal. Prolactin concentrations did not rise even fol- 
lowing nipple stimulation in the five patients 
tested in this manner. None of the nine patients had 
any milk secretion or breast engorgement. 


No effect on clotting factors^* 


Adverse reactions were generally mild to 
moderate and required discontinuation of 
therapy in only 3% of 234 patients treated 
with 2.5 mg to 7.5 mg daily for prevention of 
postpartum lactation. Headache, dizziness, 
nausea, and hypotension were among the 
side effects observed. (See Brief Summary.) 


the first nonestrogenic, nonhormonal agent for 
the prevention of postpartum lactation 


Parlodel . 


(bromocriptine ^` 





mesylate) 


2.5 mg bid with meals for 14 days 


(if necessary, may be continued for an additional 7 days) 
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Recommended dosage and administration 
in prevention of postpartum lactation 


e one 2.5-mg tablet bid with meals for 14 days (if neces- 
sary, may be given for up to 21 days); since Parlodel 
(bromocriptine mesylate) is known to cause hypo- 
tension in some patients, therapy should be started 
only after vital signs have been stabilized and no 
sooner than four hours after delivery 
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Indications: Short-term treatment of amenorrhea/galactorrhea asso- 
ciated with hyperprolactinemia due to varied etiologies, excluding 
demonstrable pituitary tumors; not indicated in patients with normal 
prolactin levels, and, since safe use has not been demonstrated in 
pregnancy, not indicated in management of infertility. 

Prevention of physiological lactation, (secretion, congestion, and 
engorgement) after parturition, when the mother elects not to breast 
feed or breast feeding is contraindicated, or after stillbirth or abortion. 
The physician should keep in mind that the incidence of significant 
painful engorgement is low and usually responsive to appropriate 
supportive therapy. In contrast with supportive therapy, Parlodel* 
(bromocriptine mesylate) prevents the secretion of prolactin, thus 
inhibiting lactogenesis and subsequent secretion, congestion, and 
engorgement. Once Parlodel therapy is stopped, 18% to 40% of 
patients experience rebound of breast secretion, congestion, or 
engorgement, which is usually mild to moderate in severity. 
Contraindications: Sensitivity to any ergot alkaloids. 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea 
has been found in patients with pituitary tumors (Forbes-Albright 
syndrome), a complete evaluation of the sella turcica is advisable 
before treatment with Parlodel (bromocriptine mesylate). Although 
Parlodel therapy will effectively lower plasma levels of prolactin in 
patients with pituitary tumors, this does not obviate the necessity of 
radiotherapy or surgical procedures where appropriate. If pregnancy 
occurs, treatment should be discontinued immediately. 

In postpartum studies, hypotension (decrease in supine systolic and 
diastolic pressures of greater than 20 mm and 10 mm Hg respectively) 
has been observed in almost 30% of patients; on occasion, supine 
systolic pressure dropped as much as 50 to 59 mm Hg. It is likely that 
many of these hypotensive episodes were not drug induced, since 
decreases in blood pressure are frequently noted during the puerpe- 
rium independent of drug therapy. Since Parlodel (bromocriptine 
mesylate) is known to cause hypotension in some patients, 
however, Parlodel therapy should not be initiated until the vital 
signs have been stabilized and no sooner than four hours after 
delivery. Periodic monitcring of the blood pressure, particularly during 
the first few days of therapy, is advisable and care should be exercised 
during concomitant administration with other medications known to 
lower blood pressure. 

Since dizziness (8% to 16%) and syncope (less than 1%) have been 
reported, patients should be cautioned about engaging in activities 
requiring rapid and precise responses, such as driving an automobile 
or operating dangerous machinery. 

Precautions: Since treatment of amenorrhea/galactorrhea may result 
in restoration of fertility, patients should be required to use contracep- 
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e the first nonestrogenic, nonhormonal 
agent for prevention of postpartum lactation 


e the first effective agent for 


amenorrhea/galactorrhea due to hyperprolactinemia" 


tive measures, other than the oral contraceptives, during treatment; 
however, since patients often ignore this recommendation and since 
pregnancy may occur prior to reinitiation of menses, as an additional 
precaution, a pregnancy test is recommended at least every four 
weeks during the amenorrheic period and, once menses are reini- 
tiated, every time a patient misses a menstrual period. Parlodel ther- 
apy has been demonstrated to be effective in the short-term 
management of amenorrhea/galactorrhea; data are not available on 
the safety or effectiveness of its use in long-term continuous dosage or 
in patients given repeated courses of treatment following recurrence of 
amenorrhea/galactorrhea after initial treatment. Recurrence rates are 
De very high, ranging from 70% to 80% in domestic and foreign 
studies. 

Decreases in blood pressure are common during the puerperium and, 
since Parlodel therapy produces hypotension in some patients, the 
drug should not be administered until the vital signs have been stabi- 
lized, and care should be exercised when it is administered concomi- 
tantly with other medications known to lower blood pressure. Safety 
and efficacy have not been established in patients with renal or hepatic 
disease. Diuretics and phenothiazines should be avoided during 
Parlodel therapy. 

Nursing Mothers: Since it prevents lactation, the drug should not be 
administered to mothers who elect to breast feed their offspring. 
Pediatric Use: Safety and efficacy have not been established in chil- 
dren under the age of 15. 

Use in Pregnancy: Safe use has not been established. 

Adverse Reactions: The incidence of adverse effects is quite high 
(6896) in patients treated for amenorrhea/galactorrhea, but only 23% 
of patients treated within the recommended dosage range for preven- 
tion of physiological lactation had at least one side effect. Adverse 
reactions were generally mild to moderate and required discontinua- 
tion of therapy in only 696 of patients treated for amenorrhea/ 
galactorrhea and 3% of patients treated for prevention of physiological 
lactation. A hypotensive effect, usually transient, may accompany 
treatment; two reports of fainting in the puerperium may possibly be 
related to this effect. The occurrence of adverse reactions may be 
lessened by temporarily reducing dosage to one-half tablet two to 
three times daily. 

The following table shows the most frequent adverse reactions. 





Treatment of Amenorrhea/ Adverse Prevention of 
Galactorrhea Reaction Lactation 

5196 Nausea 7% 

18% Headache 10% 

16% Dizziness 8% 
8% Fatigue 1% 
7% Abdominal Cramps 0.4% 
6% Lightheadedness — 
5% Vomiting 3% 
5% Nasal Congestion -— 
3% Constipation — 
3% Diarrhea 0.4% 
— Syncope 0.7% 
c Hypotension 2896 


Dosage and Administration: /n amenorrhea/galactorrhea, the ther- 
apeutic dosage is one 2.5-mg tablet, two or three times daily with 
meals, and duration of treatment not to exceed six months; it is recom- 
mended that treatment commence with one tablet daily, increasing to a 
therapeutic dosage within the first week, to reduce the possibility of 
adverse reactions. /n prevention of physiological lactation, therapy 
should be started only after the patient's vital signs have been stabi- 
lized and no sooner than four hours after delivery; the recommended 
therapeutic dosage is one 2.5-mg tablet twice daily with meals; the 
usual dosage range is from one 2.5-mg tablet daily to one 2.5-mg 
tablet three times daily with meals; therapy should be continued for 14 
days, however, may be given for up to 21 days if necessary. 

How Supplied: Tablets, 212 mg, in packages of 30. 

Before prescribing or administering, see package circular 

for full product information. 


SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 SDZ 9-366 


*in the absence : 
of demonstrable 
pituitary tumor. 
Not indicated in 
patients with 
normal prolactin 
levels. Safe use 
in pregnancy not 
demonstrated. 
Thus, not indi- 
cated in the 
management of 
infertility. 
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This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a principle. Re- 
ports should be limited to seven hundred words and two references. Use of an 
illustration or table requires a proportionate reduction in total words. 





Classification of vaginal relaxation 


CLAYTON T. BEECHAM, M.D., F.A.C.S., 
F.A.C.O.G. 


Kennedy-Dannreuther Committee for Surgical Education, The 
American Association of Obstetricians and Gynecologists 
Foundation, Sunbury, Pennsylvania 


PRECISE AGREEMENT on the components of vaginal 
relaxation as well as acceptable phraseology is needed. 
Although today's gynecologists are accustomed to de- 
scribing uterine prolapse, cystocele, rectocele, and en- 
terocele in degrees,! no general agreement on how we 
arrive at such distinctions is apparent. 

Historically, relaxation and hernias of the vaginal 
walls were not clearly acknowledged, according to 
Ricci? until 1724, when Arnaud de Ronsil identified 
what he called an "obturator hernia." From then on 
gynecologic dissertations recognized cystocele, recto- 
cele, and uterine prolapse usually in tedious details. No 
attempt seems to have been made to establish an ac- 
ceptable descriptive nomenclature for these entities ex- 
cept by degrees. Depiction in such fashion is helpful 
except that almost every gynecologist has his own 
definitions. For instance, what constitutes or charac- 
terizes a first-degree uterine prolapse? To some it is 
when the cervix, with traction, is visible at the introi- 
tus.* To others it need not be that extensive and no 
traction or manipulation should be used in its demon- 
stration. 

Ihe following classification of criteria has been 
found useful in describing the anatomic pathology of 


Reprint requests: Dr. Clayton T. Beecham, R.D. No. 1, Box 
293, Sunbury, Pennsylvania 17801. 


* [ntroitus refers to the introitus vaginae. 
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vaginal relaxation; it is proposed in the interests of 


standarization. 

All definitions apply to findings when the patient is 
not straining and no traction is being applied to any struc- 
ture. Also, directed muscle contractions are tests of 
function and, while helpful in gynecologic assessment, 
do not have a place in an anatomic classification. The 
examination is very basic, i.e., to determine what trou- 
bles the patient a// the time. 

1. Rectocele 

a. First degree: When the perineum is depressed 
a saccular protrusion of the vaginorectal wall is 
visible. 

b. Second degree: The sacculation is visible at the 
introitus without depressing the perineum. 

c. Third degree: The sacculation protrudes or 
extends outside the introitus. 

2. Cystocele 

a. First degree: The anterior vaginal wall, from 
the urethral meatus to the anterior fornix, is 
visible at the introitus. 

b. Second degree: The inferior bladder wall and 
its attached vaginal wall extend outside the in- 
troitus. 

c. Third degree: This cystocele is part of a 
third-degree uterine prolapse or total prolapse 
of a posthysterectomy vaginal apex. The entire 
urethra and bladder are outside the vagina. 

3. Uterine prolapse 

a. First degree: The cervix is visible when the 
perineum is depressed. 

b. Second degree: The cervix extends over the 
perineal body, i.e., through the introitus. 

c. Third degree: The cervix and corpus uteri to- 
tally extend outside the introitus. 

4. Enterocele: This saccular defect of the posterior 

cul-de-sac and vaginal wall may be part of a high 

rectocele. The peritoneal sac, which dissects down 
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the rectovaginal septum, may or may not contain 

bowel 

a. First degree: The sac is visible in the vagina 
when the perineum is depressed. 

b. Second degree: The sac extends just through 
the introitus. 

c. Third degree: The total sac extends out of the 
introitus and generally contains small and/or 
large bowel. 

. Prolapse of the vaginal apex: Following total or 
incomplete hysterectomy the apical vaginal scar 
or remaining cervix can prolapse. This can occur 
alone or in combination with a cystocele, en- 
terocele, rectocele, or all three 
a. First degree: The vaginal apex is visible when 

the perineum is depressed. 

b. Second degree: The apex extends just through 
the introitus. 

c. Third degree: The entire vagina is outside the 
introitus. The sac will contain bladder, urethra, 
ureters, and small and/or large bowel. 

6. Urethrocele: This defect is not a single entity. It 
can be part of a primary cystocele; accordingly, 
most patients should be diagnosed as having a 
first-, second-, or third-degree cystourethrocele. 
Separating these two entities is next to impossible 
without operation and serves no useful purpose. 
Failure of repair of a cystourethrocele can result 
in a distinct iatrogenic urethrocele but that is not 
primary disease. 


Qt 
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Indolent necrotizing granulomas of the 
uterine cervix, possibly related to 
chlamydial infection 


ADRIAN J. CHRISTIE, M.R.C.PATH., 
FR CPG. J], F:C. A.P. 
HARVEY A. KRIEGER, M.D. 


Departments of Pathology and Obstetrics and Gynecology, South 
Macomb Hospital, Warren, Michigan 


“AN UNUSUAL CASE of asymptomatic granulomatous 
cervicitis was diagnosed 3 months after colposcopic 


Reprint requests: Dr. Adrian J. Christie, Department of 
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Fig. 1. Cervical cone biopsy demonstrating necrotizing granu- 
loma lying deeply in stroma. (Hematoxylin and eosin. Origi- 
nal magnification X 35.) 


Table I. Results of antigenicity testing 







Chlamydial antigen | Reciprocal of titer in IFA test 





C. trachomatis A 32 
B 128 
C] 32 
DE 32 
FG 32 
H «8 
I <8 
K 16 
LGV LGV 1 32 
LGV 2 32 
LGV 3 16 


———— —H—— nnn —————— 


IFA: Immunofluorescent antibody. 


biopsy. Serologic investigation indicated previous chla- 
mydial infection. 


A 94-year-old, nulliparous married Caucasian in good 
health underwent colposcopic biopsy in four sites following an 
abnormal routine Papanicolaou smear in early 1978. Mi- 
croscopic examination revealed severe epithelial dysplasia, but 
both initial examination and later review of the original cervi- 
cal biopsy slides showed no evidence of granulomatous 
inflammation. 
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Fig. 2. Cervical cone biopsy demonstrating necrotizing granuloma lying deeply in stroma. (Hema- 


toxylin and eosin. Original magnification x35.) 
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Fig. 3. Higher magnification of part of a cervical granuloma 
illustrating bland central necrosis and peripheral palisading of 
histiocytes and fibroblasts. (Hematoxylin and eosin. Original 
magnification X 125.) 


Three months after colposcopic biopsy, a therapeutic cervi- 
cal conization was performed, and severe dysplasia was again 
diagnosed. In addition, there were multiple discrete granu- 
lomas deep within the cervical stroma. These resembled 
rheumatoid granulomas, each consisting of a center of collag- 
enous necrosis surrounded by radially arranged, palisaded 
histiocytes and fibroblasts (Figs. 1 to 3). Giant cells were gen- 
erally absent, except for one old, healed granuloma (Fig. 4). 

An extensive search for the cause of these granulomas was 
undertaken. The patient and her husband denied the use of 
any intravaginal mechanical device or chemical substances. 
Serologic tests for rheumatoid disease and syphilis were nega- 
tive and special stains and examination under polarized light 
failed to reveal microorganisms or foreign material. A tuber- 
culin skin test was nonreactive. 

The histologic slides were referred to a consultant pathol- 
ogist (Colin R. Tribe, M.D., Bristol, England); he indicated 
that as early as 1945 necrotizing granulomas similar to those 
seen in our case had been described in lymph nodes in lym- 
phogranuloma venereum (LGV).' Our patient was asymp- 
tomatic and had no evidence of this disease, but serologic 
screening for chlamydial infection was positive (complement 
fixation titer of 1/64). Antigenicity testing (Table I) by San-Pin 
Wang, Ph.D., University of Washington, Seattle, Washington, 
indicated previous chlamydial infection, with a pattern more, 
suggestive of type B than of the LGV strain. 


Chlamydia of non-LGV strains, particularly C. tra- 
chomatis, have been implicated in cervical infections but 
not, as far as we are aware, as a cause of necrotizing 
granulomas of the uterine cervix. The possibility of an 
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Fig. 4. An old, healed cervical granuloma containing two multinucleate, foreign body-type giant 
cells, marked with arrows. (Hematoxylin and eosin. Original magnification X 125.) 


atypical tissue reaction to trauma was also considered, 
and indolent necrotizing granulomas have been de- 
scribed recently in fallopian tubes following steriliza- 
tion by diathermy,* but detailed inquiry confirmed that 
our patient had not undergone cervical cauterization 
or laser therapy. Similar granulomas have been ob- 
served in prostate glands, and these are also believed to 
occur as the result of trauma. 

However, the short time interval between colpo- 
scopic biopsy and observation of these granulomas is 
no more than presumptive evidence of an etiologic re- 
lationship, and a chlamydial infection also may have 
been incidental and unrelated. Perhaps the chlamydia 
were introduced into the deep tissues of the cervix at 
colposcopic biopsy, resulting in these deep-seated le- 
sions, but many thousands of cervical biopsies have 
been performed without observation of similar granu- 
lomas in subsequently removed cervices, and the etiol- 
ogy of these granulomas remains unproved. 


We wish to thank Berttina B. Wentworth, Ph.D., State of 
Michigan Department of Public Health, for her technical 


, assistance. 
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Fetal distress following a reactive 
nonstress test 
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FOR MANY YEARS the management of the pregnant 
diabetic patient has included daily plasma or urinary 
estriol (E3) determinations and weekly testing of fetal 
heart rate (FHR) using the contraction stress test (CST) 
and/or the nonstress test (NST). Which of these tests is 
more predictive of fetal well-being or fetal compromise 
still remains controversial. This brief communication 
presents a case of fetal distress and acidosis occurring 2 
days after a reactive NST, detected because of a sudden 
drop in unconjugated plasma E; concentrations. 


E. F., a 33-year-old woman, gravida 3, para 1, with one 
therapeutic abortion, was admitted to the antepartum ward at 
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Fig. 1. Daily determinations of unconjugated plasma estriol (E4) concentrations in patient E. F. The 
nonstress FHR test done at 38 ?/; weeks’ gestation, marked by a square in the plasma E; diagram, is 
reactive (i.e., normal) because of the FHR accelerations in response to fetal movements. 
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Fig. 2. Nonreactive NST showing absence of fetal movements and positive spontaneous CST show- 
ing late decelerations following both contractions. 


34 weeks' gestation for control of her Class B diabetes mellitus 
and for fetal surveillance until delivery. While hospitalized, 
she was followed by daily unconjugated plasma E; determina- 
tions and weekly nonstress FHR testing. Fasting blood sugars 
were maintained, on the average, between 80 and 100 mg/dl 
with a daily regimen of 34 U insulin (NPH) and 5 U CZI at 
8:00 A.M. and 22 U NPH at 4:00 P.M. 

At 37 and 38 weeks' gestation, B scans revealed an anterior 
placenta with no amniocentesis site. Because fetal pulmonary 
maturity was in question, it was decided not to induce labor 
since the patient had only fair verification of gestational age, 
and to continue antepartum testing. All weekly NSTs were 


reactive (two accelerations with fetal movement in a 10 minute 
period, 15 bpm above baseline heart rate, each lasting 15 sec- 
onds) including the final test done at 38 */7 weeks’ gestation. On 
the same day as the final NST, a Friday, the 8:00 a.m. plasma Es 
concentration was 24.3 ng/ml (Fig. 1). The following morning, 
Saturday, the 8:00 a.m. plasma E; level had dropped to 13.1 
ng/ml, equivalent to a 46% fall from the highest mean of three 
consecutive, previously determined plasma E; concentrations. 
By mistake, this result was not reported until late Sunday 
afternoon, along with that day's E; value of 15.1 ng/ml (Fig. 1). 
The patient, who had left the hospital on Sunday morning for a 
day with her family, was called immediately. When she re- 


. 962 Communications in brief 









Table I 
O; 
Po, PCO, Base | saturation 
(mm Hg) | (mm Hg) | pH | Hco; | excess ( 9c) 
Arterial 15 54 741 17 —]1 17 
Venous 18 48 7.18 17 — 10 27 


turned to the hospital at 7:30 p.m., her NST was nonreactive, 
and a spontaneous CST was positive (Fig. 2). 

An amniotomy was performed and, with direct uterine 
pressure and FHR monitoring, persistent late decelerations 
were observed. Because cervical dilatation of only 2 cm pre- 
cluded fetal scalp blood sampling, a cesarean section was ex- 
peditiously performed. A 3,705 gram male infant with Apgar 
scores of 7 and 8 was delivered. The umbilical cord blood 
gases are listed in Table I. | 

The baby's subsequent progress was good, as was the moth- 
er's. They were discharged on the fourth postoperative day. 
The mother required no insulin postoperatively. 


This case reemphasizes that rapid change in status 
can occur in the fetus of a diabetic mother, even when 
she is in reasonably good metabolic control. In this in- 
stance, the NST did not predict "long-term" (i.e., 1 
week) fetal well-being and probably showed only that 
the fetus was in good condition at the time of the test. 
The question arises as to whether or not a CST would 
have been abnormal and, therefore, more predictive of 
status than the NST in this case of impending fetal 
compromise. Evertson and associates! concluded that a 
reactive NST is as good a predictor as a negative CST 
(spontaneous or oxytocin induced), based upon the re- 
sults obtained in 2,422 nonstress tests in 1,169 patients. 
Our experience with serial urinary and plasma E; as- 
says in pregnancies complicated by diabetes has shown 
that fetal Ez; production may drop so suddenly that 
daily E, assays are required for adequate fetal surveil- 
lance. Unconjugated (free) plasma E; assays have been 
found to be more useful than urinary and total plasma 
E; assays because unconjugated plasma E; levels more 
promptly reflect sudden decreases in fetoplacental E; 
production compared to other E; assays.” This case 
reaffirms the clinical usefulness of daily assays of un- 
conjugated plasma Es with the mandate that the results 
be available the same day. Significant drops in E; (1.e., 
=40% from the highest mean of three consecutive, 
previously determined E; levels) may occur in the ab- 
sence of apparent fetal distress. The cumulative likeli- 
hood that, in the absence of fetal distress, unconju- 
.gated plasma E; levels will show a single significant fall 
during a 4 week period of daily determinations is 10%.” 
In order to avoid unnecessary intervention for an oc- 
casional falsely low E, value, antepartum FHR testing 
should be performed in conjunction with daily plasma 
E, determinations when the pregnancy is complicated 
by diabetes. In this imperfect "science" of assessing 
fetal well-being. the relative value of more frequent 
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NSTs and/or combined NSTs-CSTs in diabetic preg- 
nancies should be evaluated further. 
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Ultrasound diagnosis of cystic hygroma 
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ULTRASOUND EXAMINATION in the midtrimester 
can provide information about fetal age pertaining to 
the management of pregnancy in the final trimester, 
such as suspected growth retardation or decisions con- 
cerning early delivery. Survey ultrasound examination 
in the midtrimester has become a routine part of an- 
tenatal care at the Boston Hospital for Women when an 
elective repeat cesarean section is planned to confirm 
gestational age. It may be anticipated that a certain 
number of fetal structural anomalies will also be iden- 
tified during that same examination. This report de- 
scribes such a situation. 


The mother is a 19-year-old, gravida 2, para 1, healthy 
white woman whose first child was delivered near term by 
cesarean section because of cephalopelvic disproportion. The 
child is healthy. The last menstrual period was 9/18/77, and 
survey ultrasound study was performed on 1/30/78 at 19 
weeks’ gestation. Pregnancy had been uneventful with obstet- 
ric landmarks appropriate to the menstrual dating in visits at 
8, 12, and 16 weeks. 

Survey ultrasound examination was performed with a 
commercial electronic sector scanning system (Varian V-3000) 
which revealed a single, active fetus with regular heart rate. 
The child was in a “supine” position, and the head was con- 
stantly elevated from the amniotic cavity margin. Further in- 
spection revealed a biolobed, smooth-walled cystic mass proj- 
ecting posteriorly from the region of the occiput. The 
cranium appeared intact; the lateral ventricles were normal in 
size and location, and the cervical spine appeared normal. A 
"halo" of (presumed) edematous skin and subcutaneous soft 
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Fig. 1. Horizontal cranial section along the occipitofrontal axis 
(3.50 MHz, 1.5 cm). A delicate septum (short white arrow) ex- 
tending dorsally from the soft tissues of the neck defines a 
bilobed cystic mass. Intracranial structures appear normal. 





Fig. 3. Transverse body section at the level of the tenth ribs 
(3.5 MHz, 1.5 cm markers) The double “halo” effect dorsal to 
the body (spine, black arrow) represents slight skin thickening 
(white arrow) and marked subcutaneous edema. 


tissue surrounded the lower thorax and abdomen. There was 
fluid in the gastric fundus and urinary bladder. The thoracic 
and lumbar spine and long bones of the limbs appeared nor- 
mal. The 38 mm biparietal and 46 mm oc cipitofrontal diame- 
ters corresponded to the anticipated 19-week gestational age. 
Additional detail views were obtained with a conventional 
static B-mode system (Searle, Pho-Sonic SM) (Figs. 1 to 3). An 
amniogram, carried out after the abnormal ultrasound study, 
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Fig. 2. Transverse section through C-6 (single arrow) demon- 
strates a normal vertebral body structure. The septum (double 
arrows) extends from the soft tissues of the neck (3.50 MHz, 2 
cm markers). 





Fig. 4. Left lateral view of the fetus showing cervicodorsal 


mass (ruptured during delivery) and slight generalized edema, 
most marked in hands and feet. 


demonstrated a very large soft tissue filling defect associated 
with the posterior aspect of the fetal cranium, posterior neck, 
and dorsal aspect of the thorax. A film 24 hours later showed 
contrast material in the fetal small intestine suggesting a nor- 
mal swallowing mechanism. 

After appropriate discussion and transfer of information; 
the patient and her husband requested termination of this 
unplanned pregnancy. This was accomplished by intra- 
amniotic administration of prostaglandin F;4,.* An amniotic 
fluid sample was collected for cytogenetic analysis and alpha- 


*Prostin, The Upjohn Co., Kalamazoo, Michigan. 


964 Communications in brief 


AB ARE han: 


1 2 i ——————— 5 


Vas 


6 AND X 


RSET pK eats in 


“J 
v 


VNAARAA 


19 ——————— 55 


16 17 18 19 20 
Patient 0447 
aA & è 18-38 
(1) 
21 ———— 22 
“ass. General Hospital ytoqenetics 


Fig. 5. Karyotype from amniotic fluid cell obtained by am- 
niocentesis at 19 weeks. 


fetoprotein (AFP) assay prior to prostaglandin infusion. 
The gross anatomic findings of the abortus were as pre- 

dicted by the ultrasound examination with a bilocular cystic 

structure projecting from the dorsal aspect of the neck (Fig. 


4). Subsequently, the cyst was shown to be lined with a layer of 


endothelium. 

Cytogenetic analysis revealed a mosaic karyotype with 62% 
of the cells classified as 45,X and 38% of the cells classified as 
46,XX (Fig. 5). An AFP level of 42 ug/ml was elevated for a 
19-week gestation (4.5 SD above the mean). 


Cystic hygroma arises as a focal developmental mal- 
formation of lymphatic channels. The cysts are most 
often multilocular, though occasionally unilocular, and 
they contain a simple transudate. They are most fre- 
quent in the posterior and lateral aspects of the neck, 
.but have been reported in other locations, including 
the inguinal region, axilla, and mediastinum. This 
anomaly is strongly associated with a 45,X karyotype. It 
is, however, also found among a variety of other cir- 
cumstances, some of which, as in this case, have aber- 
rant chromosomes and share phenotypic features with 
Turner’s syndrome. 
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The ultrasound finding of multilocular cystic mass 
projecting posteriorly from the neck, without evidence 
of a neural tube defect at any level, may be patho- 
gnomonic of cystic hygroma. Ultrasound image reso- 
lution is on the order of 2 to 3 mm with the newer 
high-performance instrumentation. Details of the cer- 
vical, thoracic, and lumbar spine, as well as the 
configuration of the lateral ventricles, should be evi- 
dent by the end of the first trimester. The presence of 
skin edema (without evidence of congestive heart fail- 
ure) provided further evidence of the presence of 
widespread lymphatic abnormality. 

The exact mechanism responsible for the elevated 
AFP in this case is unknown. Ultrasound demonstra- 
tion of fluid in the gastric fundus and colon, a normal 
amniotic fluid volume, and contrast medium in the 
small intestine by roentgenography imply a normal 
swallowing machanism. A disparate range of condi- 
tions has been associated with AFP increases." ? Differ- 
entiation of actual neural tube defects from other 
structural abnormalities along the anatomic course of 
the neuraxis is necessary for appropriate genetic coun- 
seling in subsequent pregnancies. 
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HYPOGONADOTROPIC HYPOGONADISM AND ANOS- 
MIA (HHA), sometimes referred to as Kallmann's syn- 
drome or olfactogenital dysplasia, is a congenital ab- 
normality which apparently results as a disturbance of 
the development of the rhinencephalon and the 
hypothalamus. Although initially thought to be an 
isolated deficiency, HHA appears to be frequently as- 
sociated with other aberrations including somatic ab- 
normalities and abnormal neurologic and endocrine 
findings. Of particular prognostic importance are car- 
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Fig. 1. ECG tracing (lead II and VI) of patient with A-V block and premature systole. 


diac defects. The following case presents a patient with 
abnormal electrocardiographic (ECG) findings and re- 


views the association of cardiac problems in women 
with HHA. 


The patient, a 38-year-old white woman with primary 
amenorrhea, sought premarital advice. Past medical and sur- 
gical history was unremarkable, and the patient had not seen a 
physician since childhood. At 12 years of age, she had devel- 
oped some pubic and axillary hair but no thelarche or 
menarche occurred. Further history revealed that the patient 
had had anosmia all her life; this had been a point of “curios- 
ity” among family members, but a physician was never con- 
sulted. No other family member was known to have primary 
amenorrhea or anosmia. Within her family (I and II relatives), 
no other birth defects were known. Her three sisters were 
married and fertile. The patient and her family came from 
Puerto Rico. 

On examination, the patient's height was 160 cm, weight 
was 50 kg, finger-to-finger span was 168 cm, and body ap- 
pearance was eunuchoid. She was normotensive. Her skin 
showed no pigmented lesions. The patient's facial contours 
were somewhat coarser than that of her sisters, but no specific 
facial or somatic stigmata were noted. Her breasts were unde- 
veloped. The patient's heart rate was 40 bpm. with occasional 
extra beats. The pubic and axillary hair was scarce, and the 
external genitalia were unstimulated and virginal. A vaginal 
smear showed a low estrogen effect. The cervix and uterus 
were present, and no adnexal masses were felt. 

Olfactory testing demonstrated an inability to detect coffee, 
tobacco, acetone, and ether odors. A trigeminal nerve re- 
sponse was noted with the use of smelling salts. The following 
laboratory studies were normal: complete blood count, 12- 
parameter sequential multiple analyzer test (including elec- 
trolytes: sodium, potassium, chlorine, and calcium), urinaly- 
sis, thyroid screening, x-ray studies of the sella turcica, eth- 
moidal bones, and lumbar vertebrae. Basal plasma gona- 
dotropins were low [follicle-stimulating hormone (FSH) was 


2.] mIU/ml, and luteinizing hormone (LH) was 3 mIU/ml]. 
The patient was admitted for further studies. ECG tracings 
revealed an atrioventricular block (A-V block), described as an 
A-V junctional rhythm of 34 bpm with periodic premature 
systoles (Fig. 1). On carotid massage, the ventricular rate 
slowed to 20 bpm. Because of this, further endocrinologic 
testings were suspended. The insertion of a pacemaker was 
advised. The patient refused this and was discharged to be 
observed as an outpatient. One month later, the patient expe- 
rienced excessive fatigue and was when taken to another hos- 
pital where a pacemaker was inserted. Five months later, sub- 
sequent to an emotional upset, the patient died suddenly. No 
autopsy was performed. 


A woman with olfactory deficiency and HHA is pre- 
sented. The HHA was associated with a cardiac con- 
duction defect, and we suspect that death was related to 
the cardiac problem, possibly in conjunction with a 
malfunction of the pacemaker. It is important to stress 
that extensive endocrinologic testing, especially in- 
sulin-induced hypoglycemia for the determination of 
growth hormone and adrenocorticotropic hormone re- 
serve, may have led to disastrous results in this patient. 

We are aware of 40 women reported to have HHA. 
Of these patients, two were known to have anatomic 
cardiac defects. In 1960, Gauthier reported on a 24- 
year-old woman with HHA who had died with Eb- 
stein's anomaly (congenital downward displacement of 
the tricuspid valve into the right cardiac ventricle).! Re- 
cently, Rosenberg and Riddick presented a 21-year-old- 
patient with a heart murmur and an anomalous right 
aortic arch.? Our patient, the first to be reported with a 
cardiac conduction defect, strengthens the point that 
substantial cardiac problems should be looked for in 
patients with HHA. As these patients are likely to un- 
dergo endocrine stress testing and receive estrogen 
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substitution therapy, a careful evaluation is relevant. It 
may be noteworthy that cardiac defects so far associ- 
ated with HHA have been described only in women 
without a family history of HHA. However, in patients 
with familial forms of HHA, other associated abnor- 
malities have been described. 

Awareness of the syndrome of HHA is expected to 
lead to an increased detection of women with this ab- 
normality. Usually, the fertility problem of these pa- 
tients is remediable with FSH/LH administration. The 


physician should be recognizant of the possibility of 


associated abnormalities in general. Cardiac problems 


appear to be the most serious abnormality associated 
with HHA. 
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ALTHOUGH ABNORMAL BLEEDING in intrauterine 
contraceptive device (IUD) users is rarely caused by 
genital malignancy, this possibility must be considered, 
regardless of the patient's age. Appropriate diagnostic 
steps should be taken. Two recent cases seen in our 
family planning clinic are presented. 


F. F., a 43-year-old woman, gravida 2, para 2-0-0-2, had 
attended the clinic for 7 years and had been using a Lippes 
Loop for the last 4 years. She had complained of spotting 
intermittently for 4 months. This was the reason for two pre- 
vious clinic visits, during which she was reassured that this 
symptom was due to the presence of the IUD. 

On examination, the uterus was found to be slightly en- 
larged and irregular in contour. No other abnormalities were 
noted. A serum pregnancy test was negative. The loop was 
removed and sent for pathologic examination, which revealed 
a grade 1 adenocarcinoma of the endometrium (Fig. 1). A 
fractional curettage confirmed the diagnosis. Metastatic work- 
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Fig. 1. Endometrial fragments attached to IUD with well- 
differentiated endometrial carcinoma. 


up was negative. A glucose tolerance test at the time of admis- 
sion revealed diabetes mellitus. The patient underwent a total 
abdominal hysterectomy with bilateral salpingo-oophorec- 
tomy. Pathology revealed a well-differentiated adenocarci- 
noma of endometrium with superficial invasion of myome- 
trium. The patient is currently being followed up with no 
evidence of recurrence. 

The case of C. F., a 24-year-old woman, gravida 4, para 
3.0-]-3, was observed in the clinic for 3 months. On the first 
visit, a cervical erosion was noted. A Cu-7 IUD was inserted 
for contraception. A Papanicolaou smear was obtained and 
reported as unsatisfactory. The patient missed her next ap- 
pointment but came to the clinic 3 months later, complaining 
of irregular bleeding. The IUD was removed at that time. The 
patient was then re-evaluated; it was felt that a colposcopic 
examination was mandatory in view of the friability and ab- 
normal appearance of the cervix. The examination revealed 
the presence of abnormal vessels in a large lesion, compatible 
with invasive cancer of the cervix. Biopsy confirmed the diag- 
nosis of grade 3 squamous cell carcinoma of the cervix. Meta- 
static work-up was negative. The patient underwent laparot- 
omy which revealed a Stage II B cancer of the cervix. She was 
treated with internal and external radiotherapy, but her con- 
dition deteriorated rapidly. Palliative treatment with C. par- 
vum immunotherapy was unsuccessful The patient died 1 
year after the initial diagnosis. 


The association of abnormal bleeding with IUD 
usage has been well established. However, because of 
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the young and healthy population represented by IUD 
users, the also well-established association of bleeding 
and genital cancer is frequently forgotten. Genital 
malignancy has rarely been reported in association with 
the use of an IUD.' A recent technical bulletin of the 
American College of Obstetricians and Gynecologists 
does not specifically mention this possibility while dis- 
cussing abnormal bleeding with IUDs.? 

In the first case, a 43-year-old woman was sent home 
twice with reassurance that her bleeding was secondary 
to the IUD. If not for the pathologic examination of 
the IUD, the diagnosis of malignancy would have been 
even further delayed. 

In the second case, this 24-year-old woman had an 
IUD inserted with a cervical lesion present. The clinical 
acumen of a senior attending physician was necessary 
to obtain the diagnosis. 

In addition to the mandatory Papanicolaou smear, 
we feel that the key to the diagnosis of a genital malig- 
nancy in IUD users is a high index of suspicion and a 
routine pathologic processing of the tissue attached to 
the IUD, which we have found to be almost always 
present. With these safeguards, early diagnosis of 
malignancy is greatly facilitated. 
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In most of these cases, no specific etiology can be de- 
termined. Viral infections during gestation have been 
associated with congenital heart disease in cases of 
rubella, Coxsackie B, and mumps viruses. A cause- 
and-effect relationship appears valid for the rubella’ 
virus but is unproven for other viruses.! 

Cytomegalovirus has been proven to cause congeni- 
tal defects, including microcephaly, hydrocephaly, mi- 
crophthalmia, cerebral calcification, and  hepato- 
splenomegaly. Only infrequently have cardiovascular 
anomalies been associated with cytomegalovirus.? In 
this report, congenital heart block was diagnosed at 
28-weeks gestation with persistence after delivery at 39 
weeks, and subsequent neonatal demise. The infant 
and mother both demonstrated very high complement 
fixation titers of antibodies for cytomegalovirus, and 
the infant was found to have no atrioventricular node, 
thereby producing the heart block. 


The patient was a 20-year-old white female, gravide 3, para 
2, whose prenatal course was uncomplicated until 28 weeks. 
At that time, a fetal heart rate of 50-60 bpm was noted and 
confirmed by a Doppler ultrasonic instrument and abdominal 
electrocardiogram (ECG) (Fig. 1). Ultrasound examination at 
36 weeks revealed a fetus, normal in overall appearance, with 
biparietal diameter appropriate for gestational age. At 39- 
weeks gestation, the patient began spontaneous labor and de- 
livered a female infant of normal appearance, weighing 2,025 
gm, with Apgar scores of 8 and 8. The fetus demonstrated a 
persistent heart rate of 60 bpm during labor (Fig. 2), and the 
newborn infant demonstrated complete heart block on ECG 
(Fig. 3). 

The infant did well for 36 hours. She then developed 
tachypnea and poor color. Blood gases from the arms were 
still normal. Several hours later, the abdomen became dis- 
tended and the infant passed a bloody stool. At this time, 
umbilical artery catheterization revealed hypoxemia with 
persistently normal oxygenation in the arms, signifying persis- 
tent fetal circulation. 

The infant developed septic shock and was treated with 
antibiotics, steroids, and a pacemaker implant. However, the 
necrotizing enterocolitis worsened, with perforation requiring 
a partial colectomy; the infant died at 4 days of age. 

Viral antibody studies were reported after the infant's 
death with a cytomegalovirus titer 1:512. A maternal sam- 
ple was then examined and found to have a cytomegalovirus 
titer of 1:16, 384. 

Autopsy revealed a patent ductus arteriosis, an anomalous 
origin of the right subclavian artery, acute necrotizing en- 
terocolitis, and an absence of the atrioventricular node with 
microscopic calcium deposits near the His bundle which was 
normal. 


Fetal cardiac arrhythmias are uncommon during 
labor but are rarely diagnosed prior to labor. Also, few 
of the arrhythmias seen during labor will persist after. 
delivery. This case demonstrates a severe arrhythmia 
with bradycardia making the distinction of fetal and 
maternal heart rates difficult. It is, of course, valuable 
for the pediatrician to be aware of any arrhythmia de- 
tected prior to delivery so that the newborn infant can 
be monitored for cardiac abnormalities. 
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Fig. 1. Abdominal ECG with fetal and maternal signals; fetal heart rate is 60 bpm, and maternal 
heart rate is 90 bpm. 
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Fig. 2. Fetal heart rate tracing in labor with fetal electrode. 
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Fig. 3. ECG of newborn infant demonstrating complete heart block with atrial rate of 130 bpm and 
ventricular rate of 50 bpm. 
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analagous to the glial reactions with calcification seen in 
central nervous system cytomegalovirus involvement. 
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Maternal mortality rate associated with 
cesarean section: An appraisal 


FREDRIC D. FRIGOLETTO, Jr., M.D. 
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Department of Obstetrics and Gynecology, Harvard Medical 
School, Boston Hospital for Women, Boston, Massachusetts 


MODERN OBSTETRIC CARE includes a more liberal- 
ized use of cesarean section in the interest of fetal and 
neonatal outcome. Antepartum and intrapartum moni- 
toring has enabled us to identify those fetuses better 
served by abdominal delivery. In other instances, retro- 
spective analysis has taught that abdominal delivery is 
in the best interest of the fetus and neonate in cases of 
premature breech, midpelvic arrest, or other dvstocias. 
This liberalized approach. which increased the inci- 
dence of cesarean section, has elicited concern from 
colleagues within our discipline, from other disciplines, 
from government, and from the public itself regarding 
increased maternal mortality rates, morbidity, and 
health care costs. Often such concern is inappropriately 
alarming and based on meager lay as well as scientific 
reports. This has prompted us to review our experi- 
ence with maternal deaths associated with cesarean 
section. 

All births occurring at the Boston Hospital for 
Women for an 11-year period between 1968 and 1978 
inclusive were tabulated from the official hospital rec- 
ords (Table I). A careful review of the records of the 
Committee on Maternal Welfare of the Massachusetts 
Medical Society verified that the data from the Boston 
Hospital for Women were complete. 

During this 11-year period, there were 68,645 births 
and 10,231 cesarean sections, both primary and repeat. 
The maternal mortality rate for those with cesarean 
section was zero. The maternal mortality rate was 
6/58,414 births among those delivered vaginally (see 
Table II) and 6/68,645 births among the entire group, 
for a maternal mortality rate of 0.72/10,000. Assuming 
maternal deaths during this interval were distributed as 
a Poisson, there was no significant difference in the 
mortality rate between the two groups. 

In 1977, Evrard and Gold! reported on the incidence 
of maternal deaths in Rhode Island during the 10-year 
period from 1965 to 1975. That experience encom- 
passed 162,656 total deliveries and 12,941 cesarean 
sections. In the entire experience there were 90 obstet- 
rics-related deaths, nine of which were associated with 
cesarean section. This report as well as other studies? ? 
has suggested that the maternal mortality rate associ- 
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Table I. Total births, cesarean sections, and 


percentage of cesarean sections at Boston Hospital 
for Women, 1968 to 1978 inclusive 







Cesarean sections 






Fiscal year Total births 
1968 4,432 237 5.3 
1969 7,018 594 8.4 
1970 7,112 687 9.6 
1971 6,501 744 11.4 
1972 6,006 789 13.1] 
1973 6,008 886 14.7 
1974 6,021 1,075 17.8 
1975 6,081 LIZI 19.3 
1976 6,255 1,255 20.0 
1977 6,289 1,340 21:3 
1978 6.922 1,447 20.9 
Totals 68,645 10,231 14.9 





Table II. Causes of maternal death at Boston Hospital 
for Women, 1968 to 1978 inclusive, in a total of 
68,645 births 





Duration of pregnancy 
at time of 
maternal death 









Cause of death 


Diabetes 12 weeks l 

Metastatic choriocarcinoma 90 and 120 days post 2 
partum 

Thrombotic thrombocytopenic 23 weeks l 


purpura 
Head trauma 


Viral pneumonia 


5 weeks post partum l 
34 weeks (unde- l 
livered) 


Total 6 





ated with cesarean section is 3 to 30 times greater than 
that for vaginal delivery. However, caution should be 
exercised when the data from such reports are evalu- 
ated. First, it must be realized that women who are 
delivered abdominally often have independent risk fac- 
tors that contribute to or cause death. Second, the level 
of medical expertise as well as the source of the patient 
population must be taken into consideration. For 
example, the Rhode Island experience was reported on 
patients who were delivered at institutions throughout 
the state representing all levels of care. By contrast, in 
the present experience (Boston Hospital for Women) 
all deliveries occurred at a Level III institution with the 
attendant advantages of full-time obstetric, anesthetic, 
medical, surgical, and infectious disease consultants as 
well as the facilities and equipment to care for the 
acutely ill patient. If we are ever to retain and deserve 
the public confidence, we must eschew such alarming 
statements as, “One mother dies for eight newborns 
saved with electronic monitoring”* (because of the in- 
creased Cesarean section rate), based on generaliza- 
tion, meager data, and innuendo. 
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It is not our intent to suggest that the maternal mor- 
tality rate associated with cesarean section is less than 
that associated with vaginal delivery. Rather, it is our 
-purpose to present a large, consecutive experience 
from a single Level III facility where no maternal death 
due to cesarean section occurred. In all health care, 
treatment modalities must be tailored to the needs of 
the patient, professional expertise, and institutional re- 
sources. It would be considered unfair at the Boston 
Hospital for Women to inform a mother that her pre- 
mature fetus presenting as a breech should be deliv- 
ered by cesarean section and to let either the patient or 
physician be encumbered by the erroneous assertion 
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that her risk of dying has been increased 26 times, as 
recently suggested by the Rhode Island report. 
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Gynecologic Oncology 


The Department of Obstetrics and Gynecology at 
The University of lowa College of Medicine announces 
a postgraduate course entitled “Gynecologic Oncol- 
ogy,” to be held in Iowa City, Iowa, on May 19-20, 
1980. Topics covered will include cervical, endome- 
trial, and ovarian carcinoma, uterine sarcomas, radio- 
therapy, chemotherapy, and pain relief in gynecologic 
cancer. Guest speakers will include Herbert J. Buchs- 
baum, M.D., William E. Lucas, M.D., and Steven M. 
Piver, M.D. Credit: 13 hours Category I. 

For registration and information contact: Office of 
Continuing Medical Education, The University of Iowa 
College of Medicine, 285 Med Labs, Iowa City, Iowa 
52242. Telephone: (319) 353-5763. 


Postresidency fellowship in pelvic surgery 


Ihe Department of Gynecology and Obstetrics of - 


the Greater Baltimore Medical Center offers a one- 
year postresidency fellowship in pelvic surgery. The 
purpose of this program is to afford the interested 
physician an opportunity to assist and perform pelvic 
surgical procedures which are not usually available to 
the resident. The fellowship emphasizes sound surgical 
technique and principles, radical cancer surgery, 
gastrointestional surgery as it applies to gynecology, 
and reconstructive surgery following irradiation dam- 
age. The fellow has no routine clinical assignments but 
does participate in the residency teaching program. 
Ample time is allowed for clinical research and surgical 
projects are encouraged. 

Physicians who have completed an approved resi- 
dency in obstetrics and gynecology should apply to: 
James H. Dorsey, M.D., Head, Division of Gynecologic 
Oncology, Greater Baltimore Medical Center, 6701 N. 
Charles St., Baltimore, Maryland 21204. 


First International Symposium on Recent 
Advances in Prenatal Diagnosis 


At the "Palazzo della Cultura e dei Congressi" in 
Bologna (Italy), on September 15 and 16, 1980, the 
First International Symposium on Recent Advances in 
Prenatal Diagnosis will be held. The Symposium is or- 
ganized by the Obstetrical and Gynecological Depart- 
ment of the Bologna University and by the “F. Ange- 
lini” Research Institute, Rome. 

Organizing Secretariat and information: A. C. “As- 
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sistenza Congressi," Via P. Palagi, 21-40138 Bologna, 
Italy. 


The Foundation Prize Thesis 


The American Association of Obstetricians and 
Gynecologists Foundation, Incorporated, annually so- 
licits manuscripts in competition for a prize award of 
$1,500. An anonymous committee appointed by the 
President of the Foundation will review the papers and 
select the winning paper or recommend no award if 
none meets the Foundation's standards. Competitors 
for this award are subject to the following: Eligible con- 
testants shall include (1) interns, residents, or graduate 
students in obstetrics-gynecology; (2) persons with an 
M.D. degree, or a scientific degree approved by the 
Prize Award Committee, who are actively practicing or 
teaching obstetrics-gynecology or engaged in clinical 
investigation or research in these or closely allied fields. 
No Fellow of the American Association of Obstetricians 
and Gynecologists or of the American Gynecological 
Society shall be eligible to compete for this award, as 
either author or co-author. The contestant must have 
done the major share of the work and the writing of the 
Prize Paper. Manuscripts must not exceed 5,000 words 
and must be typewritten, double-spaced, and on one 
side of the sheet. Manuscripts must be presented under 
a nom de plume which shall in no way indicate the 
author's identity. Three copies of all manuscripts and 
illustrations entered in a given vear must be in the 
hands of the President of the Foundation by June 15, 
1980. The award will be made at the September, 1980, 
Annual Meeting of the American Association, at which 
time the successful contestant must appear in person to 
present the thesis as a part of the regular scientific 
program, in conformity with the rules of the Associa- 
üon. The Foundation will pay the travel and subsis- 
tence costs for the meeting for the awardee and spouse. 

Inquiries must be addressed to the Secretary for de- 
tailed information: Leo J. Dunn, M.D., Secretary, 
AAOG Foundation, Medical College of Virginia, 1200 
E. Broad St., Richmond, Virginia 23298. 


Course in Nutritional Care of High-Risk 
Obstetrical Patients and High-Risk Neonates 
A course in Nutritional Care of High-Risk Obstetri- 


cal Patients and High Risk Neonates will be presented 
June 16-18, 1980, at Stanford University Center. It is 
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sponsored by the Departments of Pediatrics and 
Obstetrics. 

For additional information contact: Philip Sunshine, 
'M.D., Department of Pediatrics, Stanford University 
Medical Center, Stanford, California 94305. 


Gynecologic Cancer—1980 


The American Cancer Society will sponsor a Na- 
tional Conference, Gynecologic Cancer— 1980, Octo- 
ber 9-11, 1980, at the Los Angeles Hilton, Los Angeles, 
California. | 

For further information write: Nicholas G. Bottig- 
lieri, M.D., American Cancer Society, National Confer- 
ence—Gynecologic Cancer—1980, 777 Third Ave., 
New York, New York 10017. 


Third Annual National Symposium of 
Perinatal Nursing 


The Third Annual National Symposium of Perinatal 
Nursing will be held again this year in two exciting 
locations. The Denver Marriott Hotel will host the 
meeting May 8-11, 1980, and the Montreal Meredian 
Hotel will be the meeting site August 7-10, 1980. 

Further information and registration materials may 
be obtained by contacting: Symposia Medicus, 2815 
Mitchell Dr., Suite 116, Walnut Creek, California 
94598. 


Office Gynecology 


"Office Gynecology," with a special course for 
spouses, will be held at the Club Med, Guadeloupe, 
Caribbean, May 31- June 7, 1980. 

For further information please contact: Aveleen 
Blumenstock, Director, San Francisco Institute for 
Continuing Education, 2217 Webster St., San Fran- 
cisco, California 94115. 


Twenty-fifth Anniversary “Silver Jubilee" 
Convention of the American College of 
Nurse-Midwives 


The American College of Nurse-Midwives announces 
their Twenty-fifth Anniversary "Silver Jubilee" Con- 
vention. It will be held May 11-15, 1980, at the Radis- 
son Hotel Downtown, Minneapolis, Minnesota. 

For additional information, programs, and registra- 
tion materials contact: American College of Nurse- 
Midwives, 1012 14th St., N.W., Suite 801, Washington, 
D. C. 20005. 
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The Pursuit of Wellness 

The University of California, San Francisco, Con- 
tinuing Education in Health Sciences presents “The 
Pursuit of Wellness," to be held May 2, 3, and 4, 1980, 
in San Francisco. The symposium is sponsored by the 
University of California, San Francisco, and cospon- 
sored with the Health Promotion Office of the State 
Department of Mental Health and the Institute of 
Noetic Sciences. 

For registration information contact: University of 
California, Continuing Education Health Sciences, 
1308 3rd Ave., San Francisco, California 94143. For 
program information contact: University of California, 
Continuing Education Health Sciences, 24 Kirkham, 
San Francisco, California 94143. 


Fourth Annual Seminar: Update—Reproductive 
Endocrinology and Gynecology 


The Fourth Annual Seminar: Update—Reproduc- 
tive Endocrinology and Gynecology will be held Wed- 
nesday, May 21, 1980, from 8:30 AM to 5:15 PM, at the 
Teaching Center Auditorium, Long Island Jewish- 
Hillside Medical Center, New Hyde Park, New York. It 
is sponsored by the Department of Obstetrics and Gy- 
necology, Long Island Jewish - Hillside Medical Center, 
New Hyde Park, New York. 

For further information contact: Continuing Educa- 
tion Coordinator, Office of the Dean, Long Island 
Jewish-Hillside Medical Center, New Hyde Park, New 
York 11042. 


Colposcopy in Gynecologic Practice 

A course entitled “Colposcopy in Gynecologic Prac- 
tice" will be presented May 17, 1980, from 9:00 A.M. to 
5:00 P.M., at the Teaching Center, Long Island 
Jewish-Hillside Medical Center, Lakeville Road, New 
Hyde Park, New York. It is cosponsored by District I] 
Junior Fellows, the American College of Obstetricians 
and Gynecologists, and the Department of Obstetrics 
and Gynecology, Long Island Jewish—Hillside Medical 
Center. 

For further information contact: Continuing Educa- 
tion Coordinator, Long Island Jewish-Hillside Medical 
Center, New Hyde Park, New York 11042. 


CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, MD, 1977. 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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BELLERGAL S...... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming). 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 


donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes. 
Sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation. 
tachycardia. chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision. dry mouth. 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- - 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 
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Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 40.0 mg; Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg: Bellafoline® (levorotatory alkaloids of bella- 

ry ips as malates) parasympathetic inhibitor, 
.2 mg. 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the “Pill” years. 


Freedom — intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort — smallest inserter diameter of 
all |UDs. This means minimal discomfort 
during insertion. 





Lippes 
Cu-7 Loop' D oaf- I-Coil Saf-T-Coil’ 


3.07 mm. 5.33mm. 3/0 mm. 4.50mm. . 


&copper contraceptive 


1. She wants nonhormonal contraception. 


ice is Cu-7 | 


T. * 


= 
Ue 


m 
> 
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Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 





expresedaeensperidosemen — Qu 7 Lippes, Saf-T- 
ough 12 months of use for parc 1 

a months of use for parous Loop Ly Coil’ 

Pregnancy 1.9 ra 2.4 


Expulsion 57 127 183 
Medical Removal 10.9 15.2 15.6 


These rates are derived from separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 





References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medical 
Economics Company, Oradell, N.J., 1978, pp. 1216, 1521. 


Intrauterine contraception is not appropriate for all women. Please see complete product 
infarmatian rinrba nuca A hriaf ciinmrr 
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Bescription: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
It is substantially smaller than previously available intrauterine devices: the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. 

Coiled around the vertical limb is a pure. virgin electrolytic copper wire providing approximately 

00mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 

limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine Cavity. 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment. 


Indication and Usage: The Cu-7 is indicated for contraception. 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting indistortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal “Pap” smear: vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson s 
disease; known or suspected allergy to copper; previous ectopic pregnancy, and significant anemia. 


Warnings 
1. Pregnancy: (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

(d) Septic abortion. Reports have indicated an increased incidence of septic abortion associated in 
Some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases. the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ, the Cu-7 should be removed if the thread is visible or. if removal proves to be or 
would be difficult, interruption of the pregnancy should be considered and offered to the patient as an 
option, bearing in mind that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in Situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
Sepsis. including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding, or vaginal discharge. because generalized symptoms of septicemia may be insidious. 


2. Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore, patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain, and to those patients who wish to interrupt a pregnancy occurring inthe presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred. 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 

has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 

ye ss made by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility. 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
Strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge. abdominal or pelvic pain, 
dyspareunia. fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5. Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
uSually during insertions into patients sooner than two months after abortion or delivery or in uterine 
Cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity. 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) ina patient with a 
metal-containing may Cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
ES n women with undiagnosed Wilsons disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician. nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2. Patient evaluation and clinical considerations a) A complete medical history should be obtained 


to determine conditions that might influence the selection of an |UD A physical examination should 
include a pelvic examination. "Pap smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
Should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is, however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7. 

(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 


(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of * 


IUDs. especially in patients with a previous disposition to these conditions. 


(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial - 
endocarditis than patients who do not have valvular or congenital heart disease. Use of an IUD inthese — 


patients may represent a potential source of septic emboli. 
(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 
(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 


Thereafter annual examination with appropriate medical anc laboratory evaluation should be carried — 


out. The Cu-7 should be replaced every three years. 
(i) The patient should be told that some bleeding or cramps may occur during the first few weeks 


after insertion, but if these symptoms continue or are severe she should report them to her physician. - 


She should be instructed on how to check after each menstrual period to make certain that the thread 
Still protrudes from the cervix and cautioned that there is no contraceptive protection if the"Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used. 

(I) The Cu-7 should be removed for the following medical reasons. menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection: intractable pain often aggravated by inter- 
Course, dyspareunia; pregnancy. if the thread is visible: endometrial or cervical malignanoy: uterine or 
cervical perforation; or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off. or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe; if not, x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 


in) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function — 


tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has. 


been followed by abdominal adhesions, intestinal penetration. intestinal obstruction. local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in situ. 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 


few seconds duration. may occur: however, Some women may experience residual cramping for several 1 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. à 


Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur. particularly. 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia.” 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea. and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous, as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 


traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a - 


longer effective life become available. the Cu-7 must be removed within 36 months from the date of 


Insertion and a new one inserted if desired. If partial expulsion occurs. removal is indicated, and a new - 
Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent — 


bleeding. 
The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 


was determined as follows for parous and nulliparous women, as tabulated by the life table method. - 


(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) - 


This experience encompasses 387,131 woman-months of use. including 12 months for 11.517 


women, 24 months for 7.895, and 36 months for 3.661. 














12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 26 34 














How Supplied l i e" 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional information. including insertion and removal 
instructions. 


SEARLE | Searle Laboratories 


Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago, Illinois 60680 
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Now you can listen, learn 
and predict with remarkable accuracy 





Perhaps the biggest gain in modern times 
for both physician and patient is the ability to 
Predict fetal well-being with a high degree of 
accuracy. Certainly a major step forward in 
predicting is the Non-Stress Test (NST), a 
procedure which may be conveniently per- 
formed, when indicated, in offices equipped 
with the Corometrics Antepartum Fetal Monitor. 

inarecent study consisting of 4,517 NSTs,* 
routine Non-Stress Testing appeared to im- 
prove the resolution of maternal classification 


‘Schifrin BS, Foye G, Amato J, Kates R, MacKenna J: 
Routine Fetal Heart Rate Monitoring in the Antepartum 
Period. Obstet Gynecol, 54: 21-25. 

Copies of this article are available upon request. 


COROMETRICS MEDICAL SYSTEMS, INC. 


and contributed to better perinatal outcome in 
both high and low risk patients. 


Routine testing appears to be of impor- 
tance since low risk pregnancies account for 
up to half of perinatal mortality and contribute 
to an equal number of those found to be at 
increased risk during labor. This study 
suggests that the NST might be appropriate 
for every patient from 28 weeks gestational 
age, onward. 
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Introducing ... 
Corometrics 144 
Antepartum 
Fetal Monitor. 


The new 140 Antepartum Fetal Monitor 
B Simple, reliable, easily operated by staf 
E Average testing time — 10-15 minutes. 

@ Lightweight, portable. 

B Test results immediately available. 

il Unique, easy-to-load chart paper cassette: 
BI ideal for offices and clinics. 


Contact Corometrics Medical System: 
Inc., 61 Barnes Park Road North, Wallingforc 
CT 06492, (203) 265-5631. 
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Clinical opinion 
Breast milk—A natural resource 973 
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Blessed relief 
after the blessed event 


a Analgesic: 2096 benzocaine concentration for gentle but effective 
relief of postepisiotomy and postpartum hemorrhoidal pain and itching 
2 Soothing: 0.5% menthol for soothing, cooling effect 


a Water-soluble: no oily residue... easy on sutures, easy on skin, 
and easy to wash off 


gm Convenient: Available in convenient 6 oz. or 3 oz. aerosol spray 
cans that spray from any angle 


e Environmentally safe: propellant is environmentally acceptable 


TOPICAL ANESTHETIC SPRAY | 
FOR PROMPT RELIEF OF 


AEROSOL Bez e ANESTHETIC SPRAY nisoe — d 
For gentle, effective relief of : 
Li 
postpartum discomfort 
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Spontaneous regression of prolactin-producing pituitary adenomas 980 


Thomas C. Vaughn, M.D., A. F. Haney, M.D., R. Herbert Wiebe, M.D., 
Richard S. Kramer, M.D., and Charles B. Hammond, M.D. 
Durham, North Carolina 


Sustained remission of choriocarcinoma with cis-platinum, vinblastine, and bleomycin 983 
after failure of conventional combination drug therapy 


John B. Schlaerth, M.D., C. Paul Morrow, M.D., and Amodio D. DePetrillo, M.D. 
Los Angeles, California, and Hamilton, Ontario, Canada 


Female sex steroid concentrations in the ampullary and isthmic regions of the 986 
human fallopian tube and their relationship to plasma concentrations during the 
menstrual cycle 


S. Batra, G. Helm, C. Owman, N.-O. Sjöberg, and B. Walles 
Lund, Sweden 


Ultrastructure and steroid-binding studies in leiomyomatosis 992 
peritonealis disseminata 


James A. Sutherland, M.D., Emery A. Wilson, M.D., Donald E. Edger, M.D., and 
Deborah Powell, M.D. 
Lexington, Kentucky 


Steroid production and responsiveness to gonadotropin in isolated stromal tissue 997 
of human postmenopausal ovaries 


Bo L. Dennefors, M.D., Per Olof Janson, M.D., Ph.D., Folke Knutson, M.D., Ph.D., and 
Lars Hamberger, M.D., Ph.D. 
Goteborg, Sweden 


Evidence for an androgen-binding component in the cytosol of the human 1003 
term placenta 


Rita Lynn Stanley, Ph.D., Ariel Milwidsky, M.D., and Paige K. Besch, Ph.D. 
Houston, Texas 


Results of radical surgical procedures after radiation for treatment of invasive 1006 
carcinoma of the uterine cervix in a private practice 


Lloy D. Bonar, M.D., F.A.C.O.G., F.A.C.S. 
Mansfield, Ohio 


Obstetrics 
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Effect of nicotine upon uterine blood flow in the pregnant rhesus monkey 1009 


Kotaro Suzuki, M.D., Ph.D., Lawrence J. Minei, M.D., and E. Ernest Johnson, M.D. 
Boston, Massachusetts 
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No. 583 No. 584 
Gown Robe 
About $20.00 About $20.00 


Pink Roesbud on Lt. Beige 
Background 

No. 547 Lounger 
About $27.50 
Red & White Plaid Print 
ATT: DOCTORS 
We will send you 
booklets illustrating 
maternity apparel 
Free for office 
distribution. 


All in Polyester/Cotton 65% /35% 
with Concealed Slits for Nursing 


A Registered Nurse Doing Nice 
Things for Mothers-To-Be 
Since 1947 


At better stores, or write: 
FANCEE FREE MFG. COMPANY 
HERMA W. DOZIER, R.N. Pres. 
6609 OLIVE STREET, ST. LOUIS, MO. 63130 


Multi-Specialty Group Practice 
Northeast 


The Capital Area Community Health Plan, a Federally 
Qualified Health Maintenance Organization, is seek- 
ing two Board Eligible or certified Obstetri- 
cians/Gynecologists. The individual who accepts 
this position will join a medical staff which includes 
the subspecialties of Dentistry, Family Care, Internal 
Medicine, Pediatrics, Psychiatry, Otolaryngology, 
Radiology, Surgery and others. | 


CHP is located in New York's Capital District, an 
educational center within easy reach of Boston, New 
York City, Montreal, etc., which has an abundance of 
cultural and recreational options and offers a wide 
range of residential styles. 


Professionals enjoy attractive salary and fringe 
benefits. 


Inquiries about our practice should be addressed to 
STANLEY E. KILTY, M.D., Medical Director, CHP, 
1201 Troy-Schenectady Road, Latham, New York 
12110. Collect telephone inquiries are welcome: 
518-783-3110. 


CAPITAL AREA 


^ Community 
Health Plan 


1201 TROY-SCHENECTADY ROAD 
LATHAM, NY 12110 (518) 783-3110 





Fourth Annual Meeting 
of the 
Frederick P. Zuspan 


Society 


New Orleans Hilton 
New Orleans, Louisianna 


May 4, 1980 


The Fourth Annual Meeting of the Federick 
P. Zuspan Society will be held during the 
annual meeting of the American College of 
Obstetricians and Gynecologists. The Society 
will meet in the Durham room of the New 
Orleans Hilton on Sunday, May4, from 5 p.m. 
until7:30p.m. Wineand cheese will beserved. 


For further information and reservations 
contact: 


Catherine Cohen, M.D. 
3630 White Oak 

New Orleans, LA 70114 
(504) 394-7009 
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The inhibition of premature labor with indomethacin 1014 


Jennifer R. Niebyl, M.D., David A. Blake, Ph.D., Robert D. White, M.D., 

Karen M. Kumor, M.D., Norman H. Dubin, Ph.D., J. Courtland Robinson, M.D., M.P.H., 
and Patricia G. Egner, B.S. 

Baltimore, Maryland 


Evaluation of student performance in a multi-site clinical clerkship 1020 


David M. Irby, Ph.D., Louis A. Vontver, M.D., and Morton A. Stenchever, M.D. 
Seattle, Washington 


Glycohemoglobin in diabetic pregnancy: A sequential study 1024 
John A. Widness, M.D., Herbert C. Schwartz, M.D., Charles B. Kahn, M.D., 

William Oh, M.D., and Robert Schwartz, M.D. 

Palo Alto, California, and Providence, Rhode Island 


The metabolism of androstenedione in human pregnancy: The use of constant 1030 
infusion of unlabeled steroid to assess its metabolic clearance rate, its production 
rate, and its conversion into androgens and estrogens 


Serge Belisle, M.D., M.Sc., Jean-Guy Lehoux, Ph.D., and Jacques Brault, B.Sc. 
Sherbrooke, Quebec, Canada 


Application of cephalosporins to obstetrics and gynecology: Transfer of cefazolin 1036 
and cephalothin to uterine tissue 


Noritsune Yamada, M.D., Kunitoshi Kido, M.D., Hirohisa Uchida, M.D., Juri Yano, M.D., 
Norimasa Sagawa, M.D., and Susumu Hayashi, M.D. 
Kyoto, Japan 


Uptake of *H-norepinephrine in human female reproductive organs 1041 


Seppo Saarikoski, M.D. 
Helsinki, Finland 


Fetus, placenta, and newborn 
Mi Ceca! cu ls REMEDIA epa ME 


Physiologic variability and fetal electrocortical activity 1045 


James F. Clapp III, M.D., Hazel H. Szeto, M.D., Ph.D., Robert Abrams, M.D., 
Rodney Larrow, and Leon I. Mann, M.D. 
Burlington, Vermont 


Fetal movements registered by the pregnant woman correlated to retrospective 1051 
estimations of fetal movements from cardiotocographic tracings 


Steen Neldam, M.D., and Poul Jessen, M.D. 
Copenhagen, Denmark 
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National 
Fellowship in 
Reproductive 
Medicine 











The National Institute of Child Health and Human 
Development, in conjunction with the Uniformed 
Services University of the Health Sciences offers a 
fellowship program for subspecialty training in 
gynecologic endocrinology and infertility. This two or 
* three year program is open to physicians who have 
completed a residency in Obstetrics and 
Gynecology, and has been approved by the Division 
of Reproductive Endocrinology, American Board of 
Obstetrics and Gynecology. 


The first year of training emphasizes patient care and 
clinical investigation. For six months the Fellow 
directs a full-time Infertility and Gynecologic Endo- 
crinology Service at the Walter Reed Army Medical 
Center and participates in medical student and 
resident education as an instructor for the U.S.U.H.S. 
During the alternate six month period, the Fellow 
undertakes primary patient care responsibility on the 
endocrinology wards and out patient clinics at the 
N_I.H. Clinical Center. The remaining one or two 
years are utilized to develop laboratory research 
skills necessary for independent investigation of 
reproductive physiology. An extraordinary range of 
laboratory facilities is available, including an active 
program utilizing nonhuman primates. 


A competitive salary is available for candidates 
qualifying for appointment in the Commissioned 
Corps, United States Public Health Service. A 
portion of the salary is tax exempt. Moving and travel 
expenses are paid and health care is free. 


For further information contact: 


Civilians: Military: 
Gere S. diZerega, M.D. LTC Thomas A. Klein, M.D. 
Pregnancy Research Chief, Gynecologic 
Branch Endocrine Infertility 
Building 18, Room 101 Service 
National Institutes of OSC Box 346 
Health Walter Reed Army 
Bethesda, Medical Center 
Maryland 20205 Washington, D.C. 20012 
301-496-5541 902-576-1201 
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CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10", 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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HER OC ISN'T 
FOR BETTER 
OK WORSE. 


If it's NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(1 mq norethindrone acetate and 
50 mcg ethinyl estradiol tablets, USP) 
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_ Brief Summary of Prescribing Information. 
NORLESTRIN"* 1/50 
— (norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
. on Administration and HOW SUPPLIED. 


E 
^ Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-diol), 50 
m 


DESCRIPTION 
lorlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
- Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
| touse oral contraceptives as a method of contraception. 
—— ]nclinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
- nancy rate of 0.05 per 100 women years. 
Dose-related risk of throm ism from oral ves: Studies have shown a 
- positive association between the dose of estrogens in oral contraceptives and the risk of 
‘thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
. should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
_ CONTRAINDICATIONS 
|... Thrombophlebitis or thromboembolic disorders 
2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
—. 4. Known or suspected carcinoma of the breast 
-.. 5, Known or suspected estrogen-dependent neoplasia 
-. 6. Undiagnosed abnormal genital bleeding 
- . 7. Known or suspected pregnancy (See WARNING No. 5.) 









WARNINGS 
| Cigarette smoking increases the risk of serious cardiovascular side effects 
.| from oral ive use. This risk increases with age and with heavy smok- 


.| ing (15 or more c rettes per day) and is quite marked in women over 35 years 
| of age. Women who use oral contraceptives should be strongly advised not to 


| smoke. 
4 | The use of oral contraceptives is associated with increased risk of several serious 
| conditions including thromboembolism, stroke, myocardial infarction, hepatic 
P^ - adenoma, gallbladder disease, anc hypertension. Practitioners prescribing oral 
Le grstraceptves should be familiar with the following information relating to these 
LLUISKS. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
 boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 

-. thromboembolism and stroke, both hemorrhagic and thrombotic. 

_ Cerebrovascular disorders: In a collaborative study in women with and without predispos- 

- ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 

_ Users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

Myocardial i n: An increased risk of myocardial infarction associated with oral 

fia: ontraceptives has been reported confirming a previously suspected association. These 
- studies found that the greater the number of underlying risk factors (cigarette smoking, 

- hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
- coronary artery disease, the higher the risk of developing myocardial infarction, regardless 

__ of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 

-. were found to be a clear additional risk factor. 

" A Ithas been estimated that users who do not smoke (smoking is considered a major 

_ predisposing condition to myocardial infarction) are about twice as likely to have a fatal 

nyocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 

“smokers have about a fivefold increased risk of fatal infarction compared to users who co 

not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 

‘not smoke. The amount of smoking is also an important factor. 

- Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
- embolism including coronary thrombosis is directly related to the dose of estrogen usec in 
- oral contraceptives; however, the quantity of see may not be the sole factor involved. 

Estimate of excess mortality from circulatory d 

__ latory system is concentrated in older women, in those with a long duration of use, and in 

cigarette smokers. 

— . Astudy of available data from a variety of sources concluded that the mortality associated 

with all methods of birth control is low and below that associated with childbirth, with the 

- exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contracept ves 
increases with age after approximately age 30 and, for myocardial infarction, is further 

— increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 

.. preeclamptic toxemia, and especially by cigarette smoking. , 

The physician and the patient shoulc be alert to the earliest manifestations of thromboem- 
- bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 
- A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 

— been reported in users. If feasible, oral contraceptives should be discontinued at least four 

.— weeks before surgery of a type associated with an increased risk of thromboembolism or 

prolonged immobilization. 

— 2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 

been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 

_ there is unexplained sudden or gradual, partial, or complete loss of vision; onset of prootosis 

or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 

increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
— is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives: however, an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
— breast cancer, or who have breast nodules, fibrocystic disease. or abnormal mammograms, 
E should be'monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy, female sex hormones may seriously 

damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploicy and possibly other types of polyploidy are increased 
among abortuses from women who becorne pregnant soon after ceasing oral contracep- 
lives. 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. e 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- à 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 1 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be acvised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence cf jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result ina 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- s 
mens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) eae to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIO 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis: cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas; 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting, change in menstrual flow; 
dysmenorrhea. amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma: breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given agp post partum; cholestatic jaundice; migraine; increase in size of uterine ^3 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 
porphyria. : 

Special Notes on Administration 

Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
[28] 1/50— Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started. 

Norlestrin[21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnancy. 

HOW SUPPLIE 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 

brown tablets. Each yellow tablet contains 1 ma of norethindrone acetate and 50 mcg of 

ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in . 
packages of five minicompacts and packages of five refills. 

Norlestrin 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 vo of 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills 

Norlestrin[21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills. YB d 
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OB-GYN 
FACULTY POSITION 


There are currently openings for full-time fac- 
ulty in Obstetrics and Gynecology who have 
board certification or eligibility, and who have 
demonstrated ability and interest in teaching, 
research, and patient care. Large clinical ser- 
vice with opportunity for private practice 
privileges. Academic rank and salary depen- 
dent upon qualifications. If interested, please 
send curriculum vitae and bibliography to: 


Robert M. Kretzschmar, M.D., 

Professor and Chairman 

Department of Obstetrics and Gynecology 

University of Missouri-Kansas City 
School of Medicine 

Truman Medical Center 

2301 Holmes 

Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an Affirmative 
Action and Equal Employment Opportunity Employer. 


MATERNAL / 
FETAL 
MEDICINE 


There is a current opening for a full-time faculty 
position in Obstetrics and Gynecology with 
special training and expertise in Maternal and 
Fetal Medicine. Qualifications include Board 
eligibility and demonstrated ability and interest in 
teaching, research, and patient care. Large 
clinical service with opportunity for private prac- 
tice privileges. Academic rank and salary depend- 
ent upon qualifications. If interested, please send 
curriculum vitae and bibliography to: 
Robert M. Kretzschmar, M.D., 
Professor and Chairman 
Department of Obstetrics 
and Gynecology 
University of Missouri-Kansas City 
School of Medicine 
Truman Medical Center 
2301 Holmes 
Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an Affirmative Ac- 
tion and Equal Employment Opportunity Employer. 








OB/GYN 
PHYSICIAN 


OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
vative staff model HMO. Negotiable 
salary, outstanding fringe benefits, 


nurse-midwife, certified family prac- 
titioners, university affiliated, 
chance to build your own depart- 
ment. Position available anytime in 
1980. 

C.V. to Medical Director, 

Health Care Plan Medical Center, 

120 Gardenville Parkway West, 

West Seneca, N.Y. 14224 

or call 716-668-3600. 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/924.) 


O NEW SIZE (8%4" x 11") 3 cases/year 
O OLD SIZE (7%4" x 1012") copies prior to 1975 
(2 cases/year) 


Name 
Address 
City _________ State 1 — —- Zip 
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in the hospitalized patient 


single-drug coverage of many 


SO. G 
(Cefoxitin Sodium MSB) 


VIALS. containing 1 gram and 2 grams cefoxitin equivalent 


an aerobic/anaerobic ae icacy in many 
spectrum that includes gynecological 
Bacteroides fragilis and infections" 


e Highly effective in infections" such as: 


Neisser la gonor r hoeae endometritis salpingo-oophoritis 


| | pelvic abscess postsurgical vaginal cuff infections 
* Active against most aerobic pathogens — gram-negative pelvic cellulitis ^ tubo-ovarian abscess : 
as well ram- itive 
S well as gram-pos | * In infections" caused by single or 
e Active against most anaerobic pathogens 
" multiple pathogens 
— including B. fragilis 
* Active against most B-lactamase-producing strains that *due to susceptible strains of indicated bacteria 
destroy the activity of many cephalospor ins and penicillins tin vitro activity does not necessarily imply in vivo effectiveness. 
Not active against most strains of Pseudomonas aeruginosa (0 MEFOXIN is often referred to as a cephamycin in the scientific 
and enterococci (e.g.. Streptococcus faecalis) and many literature. 
. strains of Enterobacter cloacae. Methicillin-resistant 
stanhviococci are almost uniformly resistant to MEFOXIN^ 





P~ 


gynecological infectic 
us ^ 


A 


safety comparable 
to cephalothin 


* Generally well tolerated, the most common adverse reac- 


tion being local reactions following IV or IM injection. Con- 
traindicated in patients who have shown hypersensitivity to 
cefoxitin and the cephalosporin group of antibiotics. Give 


` with caution to penicillin-sensitive patients. Antibiotics 


should be administered with caution to any patient who has 
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style. You'll find essays exploring: the manuscript 
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(abstracts, transactions, solicited manuscripts, 
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information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 
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Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
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Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
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it exclusively. Articles previously published in another lan- 
guage are not acceptable. 
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Statements and opinions expressed in the articles and 
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necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
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gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
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conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JoURNAL. Au- 
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Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
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ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JourNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 

Journau will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Fditors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 


; £ 
int ok, ae an NND m 





* 
' 





— 4 -—— ee, 





prem ea a pm Tn m Y FÉ» 6 ub x: St | eae ae S * 34 Es SRE 
i American Journal of Obstetrics and Gynecology 
Copyright © 1980 by The C. V. Mosby Company 
Editors Emeritus Editors 


John I. Brewer, Editor in Chief 


710 North Fairbanks Court, Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


E. J. Quilligan, Editor 

University of California, Irvine, Medical Center, 
Department of Obstetrics and Gynecology, Building 16, 
101 City Dr. S., Orange, California 92668 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, Illinois 60611 


Business communications 


Business communications. All communications in 
regard to advertising, subscriptions, changes of ad- 
dress, etc., should be addressed to the Publisher, The 
C. V. Mosby Company, 11830 Westline Industrial 
Drive, St. Louis, Missouri 63141. 


Annual subscription rates. 


All Foreign 

n Countries 
Institutional* $52.50 $72.50 
Personalt $35.50 $55.50 
Student, resident? $28.40 $48.40 


Single copies are $4.50 postpaid. Remittances should be 
made by check, draft, or post office or express money order, 
payable to this JOURNAL. 

*Institutional (multiple-reader) subscriptions are available 
to public and private libraries, schools, hospitals, and clinics; 
city, county, state, provincial, and national government 
bureaus and departments; and all commercial and private 
institutions and organizations. 

tPersonal subscriptions and all student-rate subscriptions 
must be in the names of, billed to, and paid by individuals. 
All student-rate requests must indicate training status and 
name of institution. 


Publication order. The semimonthly issues of this 
JOURNAL form three volumes per year; the index 
Is in the last issue of the volume—in the April 15, Aug- 
ust 15, and December 15 issues. 


Change of address notice. Six weeks’ notice is re- 
quired to effect a change of address. Kindly give 
the exact name under which a subscription is en- 
tered, the name of this JOURNAL, and the full form 


Published semimonthly 


Subscriptions may begin at any time. 


Howard C. Taylor, Jr. 
200 E. 66th St., New York, New York 10021 


Allan C. Barnes 
111 W. 50th St., New York, New York 10020 


Publisher 


The C. V. Mosby Company 
11830 Westline Industrial Drive 
St. Louis, Missouri 63141 


Entered at the Post Office at St. Louis, Mo., 
mailing offices as Second-class matter. 


and additional 


of both old and new addresses, 
code number. 


including the ZIP 


Advertisements. Forms close 
month for the Ist of month issue: 15th of preceding 
month for the 15th of month issue. Advertising 
rates and page sizes will be given on application. 


Ist of previous 


. Neither the Editor(s) nor the publisher guarantee, 


22 


warrant, or endorse any product or service adver- 
tised in this publication, nor do they guarantee any 
claim made by the manufacturer of such product or 
service. 


Bound volumes. Bindery Corporation of America, 
4440 West Roosevelt Road, Chicago, Illinois 60624, will 
quote prices for binding complete volumes in perma- 
nent buckram. 


The appearance of a code at the bottom of the first 
page of an original article in this JOURNAL indicates 
the copyright owner's consent that copies of the 
article may be made for personal or internal use, or 
for the personal or internal use of specific clients. 
This consent is given on the condition, however, 
that the copier pay the stated per copy fee through 
the Copyright Clearance Center, Inc., P.O. Box 765, 
Schenectady, N. Y. 12301, (518) 374-4430, for 
copying beyond that permitted by Section 107 or 
108 of the U.S. Copyright Law. This consent does 
not extend to other kinds of copying, such as 
copying for general distribution, for advertising or 
promotional purposes, for creating new collective 
works, or for resale. 


por as i E 


me 


Av 


EJ 


IMPROVED PRENATAL 
VITAMIN AND MINERAL FORMULA 


In each reformulated Natafort Filmseal® Tablet: 






Vitamin ERST evt mg ET 

Vitamin Be (pyridoxine hydrochloride). -: 2 ......15 mg | 

Vitamin Bio a s an important antianemia factor | 
r- (cyanocobalamin), crystalline... 6 Pee ail 

FOlC FCT PREA TERRI S 1mg 

Nicotinamide (niacinamide)......... Me UM Ee 20 mg 3 naior EM the body's bon y | 

Vitamin E structure, and essential for the func- 














(dl-alpha-tocopheryl acetate) (30 mg)........... and pices Ape Or Merous and 

Calcium (as calcium carbonate)............................350 

lodine (as potassium iodide).................. M c . : nich UPPER TORTE CHNE 

- TOUS TU rate, a wel-tolera 

Iron (as ferrous fumarate}... ieis OS IB jon that causes minimal gastric 
. Magnesium (as magnesium oxide)... or mg == -. irritation 
&Zinc (as zinc.oxide) 4 ea ens r Srt ^ 

Dioctyl sodium sulfosuccinate E w perse s 

help soften the stool and pr E 






: “| J=International Units. ES ‘ton-induced constipation. 





PARKE-DAVIS 
Div of Warner-Lambert Co PD-JA-0043-1-P (1-80) 
Morris Plains, NJ 07950 USA © 1980 Warner-Lambert Companw 


l! 


PLOTTING A 
REVOLUTION 


IN ULTRASOUND... 


ican College of Obstetricians and Gynecologists, 
Come See It Hatch at ACOG — i57 eie 





CORPORATION 
PO Box 3007 


aal Ta Drin 





al 
ww 


American Journal: of Obstetrics and Gynecology 


| volume 136 number 8 APRIL 15, 1980 


CLINICAL OPINION 


I 


This section reports opinion on the handling of clinical situations, i.e., the. clinical 
diagnosis and management of certaim disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clar- - 
ify the author's management. References are limited to sixteen citations. Mail to 


Frederick P. Zuspan, M.D., Editor. 





| Breast milk—A natural resource 


LOUIS WEINSTEIN, M.D. ` 


Tucson, Arizona 


` 


As practitioners in obstetrics, we must always concern TR with supplying the best care for the . 
mother and her newborn infant. Our concern for gooc health for both patients must extend beyond | 
the delivery room and the early puerperium. Currently, a large proportion of our patients are electing 
to bottle-feed and we are losing a valuable natural resource—breast milk. It is important that the 
patient be educated in the advantages and techniques of breast-feeding and that all false rumors be- 
dispelled. (AM. J. OBSTET. GYNECOL. 136:973, 1980.) ` 


THE BREAST has always been a glorified portion of the 
- female anatomy, from early Greek sculpture through 


Renaissance art to our current-day movies and maga- 
zines. The breast has been constrained by the tight cor- 
sets of the Victorian.era, enlarged by the padding of 
twentieth century brassieres, and allowed to assume a 
position of minimal or no support as current fashion 


dictates. Although most people will agree that this. por- 


tion of female anatomy is beautiful to behold, the 
modern-day woman is often not utilizing this append- 
age for its major function, that of newborn. nutrition. 


From the Department of Obstetrics and Gynecology, 
University of Arizona Health Sciences Center. 


- Reprint requests: Dr. Louis Weinstein, Department of 
' Obstetrics and Gynecology, University of Arizona Health 
Sciences Center, Tucson, Arizona 85724. 
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Even the most pessimistic person will have difficulty 
proving that breast milk is not the optimum nutritional 
source for the developing infant. The large industrial 


“suppliers of formula use breast milk as the standard for 


the protein, fat, carbohydrate, vitamin, and mineral 
contents of their products. This fact further substan- : 
tiates that breast milk is ideal for the newborn infant. 

' Surveys reveal that a large majority of new mothers 
are electing to bottle-feed." ? Certainly no mother 
would deny that the placenta and cord aré vital to the. 
intrauterine survival of the baby, yet the majority. are 
avoiding the use of the breast and nipple, the primary 
physiologic nourishment of early extrauterine life. We, 
as health practitioners, must ask ourselves why this is 


. occurring and what can be done:to foster the concept 


of breast-feeding in new or repeat mothers? 
Itis important to define the reasons why the majority 


P ax AS 973 


> 974 Weinstein 
1 


of women are electing to bottle-feed. In our clinic, as in 
others, the only introduction the patient has to infant 
nutrition is being asked whether her choice is breast- or 
-bottle-feeding. The answer is recorded with no further 
discussion. At this time, an excellent opportunitv to 
educate the patient to breast-feeding is lost. I have dis- 
cussed this event with many patients and they state that 
if they had been educated about breast-feeding, their 
decision to bottle-feed might have been different. Dur- 
ing the education process, which should occur during 
all the antepartum visits, the patient will usually ex- 
press the fears that originally prevented her from mak- 
ing the choice of breast-feeding. 

The leading fears expressed by most patients that 


can be alleviated by discussion are those of inadequate - 


milk supply, excessive time involved in breast-feeding, 
embarrassment as to time or location of breast-feeding, 
and sagging of the preasts following weaning. Discus- 
sion of these and any other fears the patient may have 
will often change a negative response to a positive one. 
The patient must be reassured that adequate support 
and instruction will be available post partum to prop- 
erly initiate her in this most enjoyable and beneficial 
aspect of motherhood. | 

Most failures that do occur are secondary to a lack of 

confidence and education. It has been shown that the 

letdown reflex can be inhibited by embarrassment, un- 
certainty, fear, or pain. These things can be eliminated 
by showing cóncern for the patient and giving her en- 
couragement and emotional support. This type of help 
will foster the mother's motivation for successful and 
enjoyable breast-feeding. It is also of extreme impor- 
tance, if the mother is unsuccessful at breast-feeding, 
that support be given to overcome her sense of failure. 

The physician needs to be aware of recent reports of 
failure to thrive in breast-fed infants.* * If the mother 
reports that the infant fréquently appears unsatisfied 
or if poor weight gain is noted, then supplementary 
bottle-feeding should be initiated. 


There are many advantages to breast-feeding and | 


the major ones will be stated. An obvious asset is the 
significant increase in mother-infant bonding that 
starts with breast-feeding in the delivery room and 
continues until weaning.’ In early feeding, colostrum is 
beneficial as a carrier of nonspecific factors to bacteria 
and viruses, which protect the infant against acute re- 
spiratory and gastrointestinal infections. The secretory 
IgA present in the breast milk protects the mucosa of 
the gastrointestinal tract against the penetration of an- 
tigens and intestinal organisms. This is beneficial in 
preventing the growth of pathogenic E. coli, a common 
cause of infant diarrhea. Investigations have also 
. shown that leukocytes and macrophages present in the 
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breast milk sequester pathogens in the gastrointestinal 
tract which may prevent disease.5 Other factors of im- 
portance are that human milk contains lipase which 
assists digestion, the fats in human milk are mostly àb- 
sorbed, the amino acid composition is suited to metab- 
olism, and the infant will receive adequate sodium, cal- 
cium, and iron, the latter satisfying body needs for 3 to 
4 months. Further advantages to the infant are a de- 
crease in necrotizing enterocolitis, a decrease in aller- _ 
gies and ulcerative colitis in later life, and a possible 
decrease in sudden infant death syndrome. Maternal 
advantages beyond bonding and personal satisfaction 
are a potential decrease in breast carcinoma and a 
lengthening of the time of first ovulation in the 
postpartum period. Disadvantages are virtually non- 


existent. 


It has been stated that formula-fed babies tend to be 
heavier than breast-fed infants and that breast-feeding 
is a protection against obesity. Recent literature has 
shown this to be true at 4 months of age, but by the age 
of 8 years there is no real difference in weight.’ 

For the patient who desires not to breast-feed, little 
thought is given to breast suppression, as most patients 
will receive an estrogen derivative as a standing order. 
In a patient who already has hypercoagulability, this 
class of drug can only enhance that state. Patient sur- 
veys have shown a twofold to tenfold increase in 
thromboembolic phenomena in those patients receiv- 
ing an estrogen for breast suppression, but the inci- 
dence is quite low.® It is not logical to utilize a drug that 
may increase the incidence of a serious disease to pre- 
vent a patient's symptoms. Simple measures for breast 
suppression include a firm brassiere and ice packs. 
À new drug recently released in the United States 
for amenorrhea-galactorrhea syndrome, bromocriptine 
mesylate, may be useful for breast suppression. Clinical 
trials have shown this drug to be very effective for sup- 
pression of lactation but it is not currently approved for 
this use in the United States? 

Appropriate concern is expressed by physicians 
about the drugs nursing mothers may use without caus- 
ing harm to their infant. The questions to be asked 
about all drugs before dispensing them to the nursing 
mother are the amount excreted into the milk, the 
amount the infant will absorb, and the toxicity of the 
drug. Information is available in the literature about 
individual drugs. Although the ideal situation is the 
absence of all medication in the nursing mother, in 
practicality, most drugs can be utilized safely. The 
physician is well advised to check the information avail- 
able on each drug before dispensing it to his patient. 

A major complication that will occur in 1% to 9% of 
breast-feeding women is mastitis. The treatment of this 
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entity has changed drastically in recént years.^ The 
major causes are milk stasis and nipple fissuring, with 
Staphlycoccus aureus being the organism most-frequently 
cultured. The key to.successful treatment.and preven- 
tion of abscess formation is prompt diagnosis with con- 
tinued breast-feeding or manual drainage and an ap- 
propriate oral penicilin derivative. Studies have shown 
no harm to the infant by continuing to utilize the in- 
fected breast as a source of nutrition. Development of a 
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breast abscess or repetitive mastitis is a cause for dis- 
continuation of breast-feeding. | 

` I believe the case for infant nutrition with breast milk 
for most neonates is a strong one and can rarely be 
refuted. Certainly, even the most skeptical individual 
will have to agree that the advantages far outweigh the 
disadvantages. We, as health practitioners, must make 
a greater effort by education and support to have 
mothers "get off the bottle and on the breast." 
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Single-dose and multidose prophylaxis in vaginal 
hysterectomy: A comparison of sodium cephalothin 


and metronidazole 
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A total of 79 patients underwent vaginal hysterectomy and were randomly assigned to three 
regimens of prophylactic antibiotics: multidose intravenous sodium cephalothin, single-dose 
intravenous sodium cephalothin, and single-dose oral metronidazole. Control groups were selected 
from two previous studies conducted at our institution. The incidence rates of infectious morbidity 
following all three regimens of antibiotics were substantially lower then in the control groups. There 
was no statist cally significant difference in the incidence of standard febrile morbidity and serious 
pelvic infections among the three groups. The fever index was lowest in the single-dose sodium 
cephalothin group. (AM. J. OBSTET. GYNECOL. 136:976, 1980.) 


PROPHYLACTIC ANTIBIOTICS in conjunction with 
vaginal hysterectomy date from 1950.’ Their use did 
not gain popularity unul 1969, when Goosenberg and 
associates? reported a decrease in febrile morbidity and 
serious pelvic infections following the use of penicillin 
and streptomycin. The early clinical trials were done 
with" prolonged regimens ranging from 3 to 7 days 
and were successful in reducing postoperative febrile 
morbidity.^^* 

Several reports? * on the colonization of the treated 
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groups oy both aerobic (Pseudomonas and Klebsiella spe- 
cies) and anaerobic (Bacteroides fragilis and Bacteroides 
species) organisms in conjunction with these prolonged 
courses of antibiotics prompted investigators to shorten 
the courses of prophylaxis. These abbreviated courses 
of antibiotics also proved to be successful in reducing 
febrile morbidity.-* Burke? and others also showed 
that prophylactic antibiotics serve no purpose when 
administered for periods longer than a few hours 
after the end of active bacterial contamination. Two 
trials? 1! with a single-dose regimen revealed no dif- 
ference in efficacy of single-dose prophylaxis in reduc- 
ing infectious morbidity when compared to a pro- 
longed regimen cf the same antibiotic. 

It was the purpose of this investigation to evaluate 
two facets of prophylactic antibiotic use in vaginal hys- 
terectomy. Our objectives were: (1) to determine if a 
single dose of an antibiotic prior to vaginal hysterec- 
tomy is adequate to prevent subsequent infection, and 
(2) to determine if metronidazole (Flagyl), an antibiotic 
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Table I. Characterization of study patients 
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Meanage |. Mean weight | Mean biood | Mean operating Mean No. of l % with cold- 
(yr.) (kg) loss (mi) time (min) drugs administered | knife conization 

Single-dose cephalothin 28.59 68.34 248.86 84.13 10.95 43.47 

(n — 23) 
Multiple-dose cephalothin 28.63 60.48 280.83 95.37 11.18 43.33 

(n — 30) 
Single-dose metronidazole 28.57 63.41 225.00 78.96 11.03 38.46 

(n = 26) 
Total study group . 28.58 63.73 253.14 86.70 11.06 41.77 

(n = 79) 


Table II. Incidence of infection and related parameters 


Mean length of Standard Mean fever 
Group hospital stay (days) febrile morbidity index (degree hours) 


Group 1: Single-dose cephalothin 5.99 
(n = 23) 

Group 2: Multiple-dose cephalothin 6.17 
(n = 30) 

Group 3: Single-dose metronidazole 6.30 
(n = 26) 

Total study population (n = 79) ~ 6.16 

Statistical significance: 
Group 1 versus Group 2 p> 0.5 
Group 1 versus Group 3 p > 0.5 
Group 2 versus Group 3 p> 0.5 


Serious pelvic 


infections 
0/23 (0%) 14.48 0/23 (0%) 
2/30 (6.66%) 29.86 (15.59*) 2/30 (6.66%) 


2/26 (7.69%) 25.50 1/26 (3.84%) 
4/79 (5.06%) 23.94 3/79 (3.79%) 
p>d.2 p < 0.0005 p> 0.2 
p>d.2 p < 0.0005 p» 02 
p» 0.5 p» 02 p 0.5 


*This represents the mean fever index computed after excluding two patients in Group 2 with an unusually prolonged febrile 


course. 


with a spectrum coverage limited to anaerobic bacteria, 
compared favorably to sodium cephalothin (Keflin), a 
broad-spectrum antimicrobial agent. 


Material and methods 


The study population consisted of 79 premenopau- 


sal patients undergoing vaginal hysterectomy. The in- 
dication for operation in all cases was cervical in- 
traepithelial neoplasia. Thirty-three of the patients had 
à cold-knife cervical conization performed and submit- 
ted for frozen section to rule out invasive disease, just 
prior to the hysterectomy. Patients undergoing an- 
terior and/or posterior colporrhaphy were not in- 
cluded. Patients with a history of allergy to penicillin, 
cephalosporins, or metronidazole were also excluded. 


According to a table of random numbers, patients . 


were assigned to one of three groups. Patients in 
Group | received 3 gm of sodium cephalothin (Keflin) 
by intravenous minibottle (IVMB) as a single dose on 
call to the operating room. Group 2 patients received 
the same dose as Group 1 and additionally received 1 
gm of sodium cephalothin (Keflin) by IVMB every 6 
hours for eight subsequent doses. The Group 3 regi- 
men consisted of 2 gm of metronidazole (Flagyl) ad- 


ministered orally at bedtime the night prior to opera- 
tion. 

Preoperatively, all patients received a standardized 
Betadine vaginal douche the night prior to operation. 
Postoperative care was routine and no subsequent an- 
tibiotic therapy was administered unless indicated "i 
the patient's condition. 

The length of hospital stay, standard febrile morbid- ` 
ity, fever indices, and incidence of serious postopera- 
tive pelvic infections were determined for each patient. 
The standard febrile morbidity was defined as a tem- 
perature of 38° C or greater, on two successive occa- 
sions 6 hours apart, excluding the first 24 hours post- 
operatively. The fever indices were computed by using 
the method of Ledger and associates.” 

The Fisher exact test and the Kruskal-Wallis one-way 
analysis of variance by rank were used for the statistical 
analysis of the data. . 


* 


Results 


The composition and similarity of the three different 
groups are shown in Table I. There were 23 patients in 
Group 1, 30 in Group 2, and 26 in Group 3. The mean 
age ror the entire population was 28.58 years (range 20 


+ 
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to 44 years). There was no statistically significant dif- 
ference between the groups when compared for age, 
weight, operating time, blood loss during operation, 
-and number of drugs (including anesthetic drugs) 
administered during their hospital stay. Thirty-three 
patients underwent cold-knife conization prior to the 
vaginal hysterectomy, and there was no significant dif- 
ference in the distribution of the conizations among the 
three groups. 

The postoperative infectious morbidity was studied 
by measuring its effect on the length of hospital stav, 
the standard febrile morbidity, the fever index, and the 
incidence of pelvic infection within each study group 
(Table II). 

Comparison of the length of hospital stay revealed a 
mean of 6.16 days for the entire group. The duration 
of hospital stay was not significantly different (p > 0.5) 
in any of the groups. It should be noted, however, that 
eight patients had a protracted hospital stay of 9 days 
or more; of these, one was in Group 1, two were in 
Group 2, and five were in Group 3. 

. The mean fever index for the study population was 
23.94 degree hours. In an attempt to minimize the ef- 
fect of two patients in Group 2 with unusually high 
fever indices (145.1 and 314.3 degree hours respec- 

tively), the Kruskal-Wallis one-way analysis by rank was 
used to test for the statistical significance of the data. 
The fever indices for the single-dose sodium cephalo- 
thin group were still found to be significantly lower 
(p < 0.0005) than those of the other two groups. No 
statistically significant difference (p > 0.2) was found 
between the fever indices of the multiple-dose sodium 
cephalothin group and the single-dose metronidazole 
group (Table II). Measurement of the standard fe- 
brile morbidity failed to show any significant difference 
(p > 0.2) between the three groups. 

Serious pelvic infection occurred in only three pa- 
tients, accounting for an, overall incidence rate of 
3.7996. One patient in Group 3 and two patients in 


Group 2 developed vaginal cuff cellulitis. Of the latter, . 


one patient required a second hospitalization for the 
drainage of a vaginal cuff abcess. There was no statisti- 
cal difference (p > 0.2) in the incidence of pelvic in- 
fections among the three groups. It should be noted 
that none of the patients in Group 1 developed a pelvic 
infection. 

Vaginal cultures obtained from all patients with vag- 
‘inal cuff infections revealed Esherichia coli (3), B 
hemolytic streptococcus (1),. Streptococcus viridans (1), Bac- 
teroides fragilis (1), and Bacteroides species (1). There was 
no difference in the distribution of these organisms 
between Group 2 and Group 3 patients. 
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Comment 


CopenhaverP in 1962 and Allen and associates? in 
1972 reported an incidence of infectious morbidity of 
39% and 50%, respectively, following vaginal hysterec- 
tornies at our institution. The Joint Committee on Clin- 
ical Investigation felt it was unethical to use a placebo 
group in our present study. Hence, we used the two 
reports mentioned above as controls. 

In our present study, the incidence rates of infec- 
tious morbidity following all three regimens of antibio- 
tics were substantially lower than in the control groups 
of the previous studies. 

Our data indicate that a single dose of sodium 
cephalothin (Keflin) on call to the operating room is 
adequate as a prophylactic agent in vaginal hysterec- 
tomy. The fever index was lowest in the group of pa- 
tients receiving this regimen. It is interesting to note: 
that the incidence of standard febrile morbidity was not 
significantly different among the three groups. This 
might support the impression that the fever index is a 
more accurate and sensitive parameter for the mea- 
surement of infectious morbidity. 

Patients receiving a single dose of sodium 
cephalothin (Keflin) had fewer serious pelvic in- 
fections, but this could not be statistically proved be- 
cause of the small number of patients who developed 
this complication. 

Postoperative infectious processes occurring in the 
female pelvis are usually polymicrobial in etiology.* * 4 
The antibiotics that are commonly used for prophy- 
laxis in vaginal hysterectomy are usually not very 
effective in vitro against anaerobic bacteria. The cepha- 
losporins, for example, have limited activity against 
Bacteroides species and yet have been successful when 
employed as prophylactic agents in vaginal hysterec- 
tomy.® 9 € 8 1. 11 This might imply that infections 
caused by anaerobic organisms aré dependent upon 
the presence of aerobic flora, the mechanism of 
prophylaxis being the reduction of aerobes to preclude 
infection by anaerobic organisms. One might question 
if a reduction in anaerobic flora will reduce infection by 
aerobic organisms. If this hypothesis is correct, altering 
the anaerobic £ora should decrease infections. Met- 
ronidazole (Flagyl) is an agent that has activity only 
against anaerobic species. 

Our data failed to demonstrate a significant differ- 
ence (p > 0.5) in febrile morbidity or incidence of pel- 
vic infections in patients who received metronidazole 
(Flagyl) when compared to the prolonged cephalos- 


_ porin-regimen group. The biological half life of met- 


ronidazole in tne serum of human female subjects 
given a single oral dose of 2 gm was found to be 7.3 
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hours by Wood and Monro. Therefore, the fact that 
this agent does not appear to be as effective as the 
single-dose cephalothin therapy in our present study 
may be a result of its oral administration 10 or more 
hours prior to operation. Further studies are war- 
ranted to corroborate the efficacy of metronidazole as a 
prophylactic agent. 

_In summary, we feel that we have adequately dem- 
onstrated that the prophylactic administration of a 
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 sirigle dosé of a broad-spectrum antibiotic is adequate 


to preclude significant pelvic infection in patients un- 
dérgoing vaginal hysterectomy. The need for prophy- 
lactic antibiotic administration beyond a single dose 
appears not to be justified. It also appears that the an- 
tibiotic of choice need not necessarily be a broad- 
spectrum agent but one that has activity against either 
anaerobic or aerobic flora. 
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Spontaneous regression of prolactin-producing - 


pituitary adenomas 
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Two women evaluated for amenorrhea, galactorrhea, and hyperprolactinemia had radiographic 


changes of the sella turcica (localized erosion on trispiral tomography) suggestive of a pituitary . 
tumor. Both patients experienced sporitaneous regression of apparent prolactin- secreting adenomas 
with a marked decrease in the quantity of galactorrhea and a reduction of serum prolactin 
concentrations to the normal range. One patient noted a marked improvement of headaches and 
spontaneous menses resumed in the other patient. (AM. J. OBSTET. GYNECOL. 136: Bey 1980. ) 


THE RECENT DEVELOPMENT of radioimmunoassays ` 


for determination cf circulating prolactin (PRL) con- 
centrations’ along with the advent of thin-section to- 
mographic evaluation of the sella turcica? has allowed 
the identification of patients with very small prolactin- 


secreting pituitary zdenomas (microadenomas <1 cm. 


in diameter). Since pituitary microadenomas have the 
potential for further growth, treatment has usually 
been initiated after the identification of these tumors, 
particularly if pregrancy is desired: Consequently, the 
natural history of this disease is unknown. 


Two patients are presented who, by current criteria, 


probably had prolactin-producing pituitary tumors 
which underwent apparent sporitaneous regression. 
One patient has been previously included in limited 
detail in a paper from this institution which discussed 
etiologies of the empty sella syndrome.‘ 


Case report 

Case 1. Patient M. C., a 39-year- id black woman 
para 2-0-0-2, was originally referred in 1970 for 
oligomenorrhea and galactorrhea of 2 years' duration. 
~ After normal menarche ahd two uncomplicated 
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pregnancies in 1959 and 1964, the patient began 
Ortho-Novum-2 for contraception. When she discon- 
ünued the medication in 1968, she experienced spon- 
taneoüs menses at monthly intervals for 1 year but sub- 
sequently developed amenorrhea. After 6 months of 
amenorrhea the patient restarted Ortho-Novum-2 and 
developed bilateral.galactorrhea. The medication was 


Wien discontinued but galactorrhea persisted and 
. menses became irregular (every 1 to 3 months). 


At the time of the patient's original evaluation at this 
institution. she also gave a l-year history. of right 
periorbital headaches. Evaluátion revealed massive 
obesity, mild glucose intolerance, low gonadotropin 
levels (by urinary assay), and an "upper limit of normal 
size" sella turcica on routine anteroposterior and lateral 
skull x-ray films without other specific.radiographic 


_ abnormality. Visual fields were normal. Insulin toler- 


ance testing demonstrated a normal growth hormone 
reserve and follow-up was, recommended. 

Because of continued amenorrhea, galactorrhea, 
and headaches, she was re-evaluated in 1972. Normal 
growth hormone reserve was again demonstrated with 
insulin. tolerance testing, as well as adequate adreno- 
corticotropic hormone reserve with metyrapone test- 
ing. On a lateral x-ray film, the stella had marginally 
increased in size and standard tomograms (0.5 cm sec- 
tions) demonstrated. “localized areas -of ‘absence of 
lamina dura in the posterior portion.” Spinal fluid 
study and: pneumoencephalography were normal: 
Based on preliminary data (serum PRL concentrations 
>50 ng/ml), bromocriptine, 2.5 mg by mouth. three 
times a day, was begun in January, 1975, for an ex- 
perimental protocol but had to be discontinued after 
only 2 weeks because of nausea and vomiting. Repeat 
testing revealed no response of low normal gonado- 
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tropin levels to luteinizing hormone-releasing hor- 
mone* (LH-RH) testing (100 ug subcutaneously). 
L-Dopa (10 mg/kg orally) failed to produce a rise in the 
serum growth hormone concentration; however, the 
PRL concentration was suppressed from a baseline 


. value of 1,170 to 250 ng/ml. Although thyroid function 


studies (thyronine and tri-iodothyronine resin uptake) 
were normal, the serum thyroid-stimulating hormone 
(TSH) was minimally elevated to 14 uIU/ml linorna 0 
to 10). 

Because of the markedly elevated:serum PRL con- 
centration and the abnormal tomography of the pitu- 
itary sella, a presumptive diagnosis of a PRL-producing 
pituitary microadenoma was advanced. Transsphenoi- 
dal extirpation of. the suspected tumor was recom- 
mended in the summer of 1975; however, the patient 
declined. In January, 1976, the patient was admitted to 
another hospital for aseptic meningitis which resolved 
in a few days without specific therapy. Although 
the amenorrhea and galactorrhea had persisted un- 
changed since her last examination, the previously 
noted headaches had resolved. 

In July, 1976, she was admitted for transsphendidal 
pituitary exploration. Pertinent physical findings in- 
cluded a blood. pressure of 120/90 mm Hg and'a 
weight of 130 kg. Milky discharge from both breasts 
was Sudan: IV positive. Trispiral (thin-section) tomog- 
raphy revealed “obyious destruction of the posterior 
floor of the sella turcica as well as the dorsum with the 
obvious deformity of the posterior clinoids." A repeat 
pneumoencephalogram was normal. 

Transsphenoidal exploration of the pituitary fossa 


revealed a small pituitary remnant only 2 mm in thick- | 


ness found displaced to one side with no prominence in 
any portion of the gland to suggest a microadenoma. 
Although the area was thoroughly explored, no 
pathologic tissue was found, only a partially empty sella 


with many very delicate adhesions randomly bridging | 


the sella in multiple directions. The patient's postop- 
erative course was benign and she was discharged on a 
regimen of cortisone acetate. A serum, PRL concentra- 
tion determined one day before operation (but not 
available until after the operation) was 64.7 ng/ml, 
markedly reduced from the prior value. 

Postoperative pituitary testing (on cortisone) failed to 
demonstrate any reserve in gonadotropins, No re- 
sponse in growth hormone was noted with 1,300 mg of 


L-dopa orally (10 mg/ kg). Simultaneously measured. 
. serum PRL. concentrations were suppressed from a 


baseline of 52.1 to 33 ng/ml. 

‘Five months following the surgical exploration, a 
serum PRL concentration was 19.8 ng/ml. Mild hypo- 
thyroidism was noted arid confirmed by thyroid func- 
tion studies. Serum TSH level was 3 IU/ml (normal 0 
to 10) and tlie patient was begun on a regimen of thy- 
roid replacement. Glucocorticoid replacement has 
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been continued. The galactorrhea has persisted and 
she has not had any spontaneous vaginal bleeding. 

. Case 2. Patient D. D., a 25-year-old, married, white, 
nulliparous woman, was referred in January, 1978, for 
evaluation of "postpill" oligomenorrhea (intervals of 30 
to 90 days) and galactorrhea of 4 years’ duration. 

‘After 2 years of involuntary infertility a diagnostic 
evaluation was begun. A flat basal body temperature 
and proliferative endometrium on biopsy confirmed 
suspected anovulation. Clomiphene citrate (50 mg 
orally for 5 days) was begun to induce ovulation but 
was unsuccessful even when the dosage was increased 
to 150 mg and supplemented with two injections (5, 000 
U each) of human chorionic gonadotropin. As a conse- 
quence additional laboratory data were obtained. The 
serum PRL concentration was 140 ng/ml on two occa- 
sions (normal for that laboratory 0 to 40 ng/ml). 
Polytomography of the sella was reported as diágnostic 
of a small pituitary adenoma. After the above studies 
(2 to.3 months prior to referral to this institution), 
the patient noted decreasing breast size and a reduc- 
tion in the amount of galactorrbea. She had a spori- 
taneous menses and 26 days later responded to a pro- 
gesterone challenge test, She had received no other 
medications. 

' Physical examination was normal except for a milky 
discharge from both breasts that was Sudan IV posi- 
tive. Trispiral thin-section tomography demonstrated 3 
mm- of thinning of the dorsum of the anterior wall 
consistent with erosion from tumor with enlargement 
of the hemisella. Visual field testing was normal. The 
initial serum PRL concentration in our laboratory was 
10.9 ng/ml and a repeat determination was 12.5 
ng/ml. Insulin tolerance testing demonstrated adequate 
growth hormone reserve (65.3 ng/ml at 60 minutes) as 


. well as adequate cortisol reserve (baseline 8.9 ug% with 


an increase to 21.3 ug?6). LH-RH testing (100 ug sub- 
cutaneously) produced a normal rise of both go- 
nadotropins, and L-dopa (10 mg/kg) suppressed a 
baseline PRL concentration of 8.8 to: 4.5 ng/ml. Serum 
progesterone concentration was 3.5 ng/ml. 

The patient has continued to experience only mini- 
mal galactorrhea and has spontaneous menses at inter- 
vals of 24 to 38 days. In September, 1978 (8 months 
after her initial evaluation at this institution) a repeat 
serum PRL concentration was 22.9 ng/ml. Selected to- 
mographic views of the sella were unchanged. Al- 
though no contraception has been utilized, she has 
failed to conceive to date. 


Comment 


Two cases are presented in which, by current 
criteria, a PRL-secreting pituitary tumor was suspected. 
Patient M. C.’s operative findings of a partially empty 


. sella were initially surprising since she had previously 


had a massively elevated PRL concentration, tomog- 
raphic evidence of a pituitary tumor (erosion), and two 
negative pneumoencephalograms. The” pituitary ES 
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was inspected thoroughly for evidence of tumor since it 
has been reported that microadenomas may coexist 
with an empty sella’; however, no microadenoma was 
found. The finding of trabeculations and adhesions 
within the sella and the atrophic-appearing pituitary 
displaced to one sice strongly suggest that a space- 
occupying lesion had been present and had resorbed. 
Because of the magnitude of the initial elevations of 
serum PRL concentrations (>1,000 ng/ml), it is 
improbable that a hypothalamic dysfunction could be 
implicated as the etiology of the hyperprolactinemia. 
Thus, the dramatic fall in the PRL concentration from 
1,170 to 64 ng/ml most likely represents a spontaneous 
infarction and/or necrosis of a PRL-secreting pituitary 
adenoma. With subsequent resorption it is not surpris- 
ing retrospectively zhat an "empty sella” was found at 
operation. Unfortunately the preoperative PRL level 
was not available in time to avoid sellar exploration. 
Pituitary hemorrhage might produce the same clini- 
cal findings as those of necrosis; however, most cases of 
pituitary apoplexy usually involve extensive hemor- 
rhage and produce altered consciousness and other 
central nervous system symptoms (ie; acute head- 
aches, ocular palsies, hyperpyrexia, visual loss, etc.5). In 


early reports death was not uncommon with mortality - 


rates reported as high as 60%.’ However, the majority 
of cases were not microtumors («10 mm) but rather 
large adenomas. Although hemorrhage is a well- 
documented complication of pituitary adenomas in 


general,’ this entity has not been reported in PRL-. 


secreting microadenomas with secondary reduction in 
serum PRL concentrations. 

` In contrast to the possible castrophic event of pitu- 
itary hemorrhage, z tumor may undergo spontaneous 
asymptomatic infarction, which has been reported in 
patients with acromegaly.* ? Although numerous re- 
ports of "burned out acromegaly" have appeared in the 
literature, only a limited number have verified as true 
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spontaneous remissions of the process by a reduction in 
serum growth hormone concentrations. The sequela of 
the spontaneous resolution of at least one of the cases 
was an empty sella syndrome.? The authors of this re- 
port speculated that the tumor had undergone selec- 
üve silent infarction that led to the creation of an 
"empty" sella. 

D. D. most likely represents a case of asymptomatic 
selective tumor infarction. Hypothalamic dysfunction 
with hyperprolactinemia rather than microadenoma 
might be implicated as the cause of the galactorrhea- 
oligomenorrhea, and spontaneous resolution of this 
dysfunction could create a similar clinical situation. 
However, the magnitude of the serum PRL elevation 
and the changes noted on polytomographic evaluation 
of the sella make a PRL-producing tumor a more likely 
possibility. Without treatment the serum PRL concen- 
tration subsequently fell to a normal value and she ex- 
perienced spontaneous menses. The patient noted a 
decrease in the quantity of galactorrhea and a decrease 
in breast size. Pituitary testing was normal, suggesting 
adequate reserve of other pituitary trophic hormones, 


and the serum progesterone value of 3.5 ng/ml may 


represent a return of spontaneous ovulation. 

Several patients who have recently undergone trans- 
sphenoidal extirpation of PRL-producing pituitary 
tumors at this institution were found to have tumors 
with significant central necrosis.'? This surgical finding 
possibly represents a microadenoma in the early pro- 
cess of spontanecus regression. Patients M. C. and 
D. D. may represent cases of infarction of the majority 
of galactotrophic cells since PRL concentrations re- 
turned to normal values in both. Attention is drawn to 
the phenomenon of spontaneous regression since the 
natural history of PRL-secreting pituitary adenomas is 
poerly understooc and the clinical course of these two 
patients suggests that spontaneous remission may be a 
more frequent ou:come than currently appreciated. 
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Sustained remission of choriocarcinoma with 


cis-platinum, vinblastine, and bleomycin after 


failure of conventional combination drug therapy 
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C. PAUL MORROW, M.D. 
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Los Angeles, California, and Hamilton, Ontario, Canada 


Combination chemotherapy with methotrexate, actinomycin D. end an alkylating agent (MAC) has 
become widely used for patients with “high-risk” gestational choriocarcinoma. When such 
chemotherapy fails to obliterate this disease the prognosis has been uniformly poor. Chemotherapy 
failure may result from excessive toxicity or tumor resistance. Two patients are presented who failed 
treatment with MAC. Both have achieved sustained clinical and serum beta subunit- hCG titer 
remission of choriocarcinoma with the use of the drugs cis-platinum, vinblastine, and bleomycin. (AM. J. 


OBSTET. GYNECOL. 136:983, 1980.) 


SINCE THE reports of Li and associates,’ in 1956, and 
Ross and colleagues,” in 1965, the extraordinary effec- 
tiveness of single-agent methotrexate or actinomycin D 
in gestational choriocarcinoma has been documented 
by numerous investigators. Certain patients, however, 
have been recognized as having a high risk for treat- 
ment failure. Adjuvant hysterectomy, radiation ther- 
apy, and arterial infusion chemotherapy have been 
used to achieve clinical remission in some of these drug 
failures. The primary treatment in this high-risk group 
of patients, however, has been combination chemo- 
therapy with methotrexate, actinomycin D, and chlo- 
rambucil (MAC). The most important need today in 
the management of gestational choriocarcinoma is an 
effective regimen for the patient who experiences fail- 
ure of MAC chemotherapy because of drug resistance 
or toxicity which prevents adequate drug therapy. For 


. these patients the prognosis is poor. This report deals 
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with the treatment of two women with choriocar- 
cinoma, one gestational and one teratomatous, who 
failed on MAC chemotherapy but achieved sustained 
titer remission with vinblastine, bleomycin, and cis- 
platinum therapy. 


Case reports 


Case I. Patient I. R., a 22-year-old, para 2 woman, 
had a tubal ligation in 1973. She presented to a periph- 
eral hospital in December, 1975, with an enlarging 
pelvic mass and pelvic pain. Laparotomy on December 
16, 1975, revealed a carcinoma of the left ovary meta- 
static to the serosa of the uterus, omentum, anterior 
peritoneum, and small and large bowel. The right 
ovary was free of disease. The operation consisted of a 
total abdominal hysterectomy, bilateral salpingo-ooph- 
orectomy, and partial omentectomy. The final patho- 
logic diagnosis was immature teratoma with choriocar- 
cincma. The patient was referred for further treatment. 

On January 8, 1976, the chest x-ray results were 
negative and pelvic examination was normal. The 
serum beta subunit of human chorionic gonadotropin 
(serum BhCG) was reported as 8,000 mIU/ml. Serum 
alpha fetoprotein was negative. She was treated with 
5-day courses of methotrexate (17.5 mg), actinomycin 
D(0 5 mg), and chlorambucil (10 mg) daily. ` 

The patient received a total of five complete courses 
of MAC in 21 weeks. Serum hCG levels before each of 
the last four courses were 214,166, 141, and 71 
mIU/ml. On May 30 she was admitted for a sixth 
course of MAC with the complaint of a recent episode 
of lower abdominal cramps, nausea, and vomiting. 
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Bimanual examination revealed a 7 by 5 cm mobile 
pelvic mass adjacent to the vaginal vault. Serum hCG 
was 200 mIU/ml and alpha fetoprotein, which had al- 
ways been negative, was now 800 mg/ml. Results of 
roentgenography were negative. A biopsy from the 
vaginal vault revealed metastatic choriocarcinoma. 

The chemotherapy was now changed to vinblastine 
and bleomycin. The vinblastine, 7.5 mg, was given in- 
travenously on days 1 and 2. Bleomycin was adminis- 
tered as a continuous infusion of 80 mg/day starting 6 
hours after the second dose of vinblastine and repeated 
on 5 consecutive days. Serum BhCG levels at the be- 
ginning of each course of vinblastine-bleomycin were 
200, 117, 92, 97, 57, and 46 mIU/ml. The last course of 
vinblastine and bleomycin was given on December 5, 
1976. The pelvic mass disappeared and the alpha feto- 
protein became negative after the second course of this 
regimen. 

Because of the persistent elevations of hCG and the 
high cumulative dose of bleomycin, cis-platinum was 
added and the bleomycin stopped. The vinblastine was 
continued on days Í and 2, and cis-platinum was ad- 
ministered at a dose of 30 mg intravenously on days 1 
to 5. The BhCG values before each of the three courses 
of vinblastine and cis-platinum were 58, 16, and 2 
mIU/ml. The third and last course of vinblastine and 
cis-platinum was given in March, 1977..The patient has 
been in remission since then with beta subunit values 
less than 0.5 mIU/ml. Alpha fetoprotein has continued 
to be negative and she remains clinically free of disease 
as of March, 1980. 

Case 2. Patient C. M., a 24-year-old Filipino woman, 
aborted a hydatidiform mole November 6, 1976. The 
hCG titers remained elevated and 17 weeks after the 
mole was aborted another curettage was done for uter- 
ine bleeding. The curettings revealed choriocarcinoma. 
Methotrexate (20 to 45 mg) once weekly was begun 23 
weeks after the mole was aborted. The initial titer re- 
sponse was not sustained despite an increase in the 
dosage of methotrexate. Bone marrcw toxicity also be- 
came a problem and chemotherapy was switched 35 
weeks after the mole was aborted to zctinomycin D and 
vincristine. Three weeks later cyclophosphamide was 
added. The patient then moved and sought no medical 
attention until 46 weeks after the mole was aborted 
when she presented with a hemoper:toneum. Laparot- 
omy disclosed a hemorrhagic tumor of the right broad 
ligament. A hysterectomy and right salpingo-oopho- 
rectomy were performed. Microscopic. examination 
showed choriocarcinoma of the uterus, cervix, fallo- 
pian tube, ovary, and broad ligament. 

' At 48 weeks after the mole was aborted she was re- 
ferred with dyspnea, hemoptysis, lung metastases, and 
a right lower quadrant mass. The serum BhCG titer 
was 250,000 mIU/ml. Methotrexate (0.3 mg/kg), ac- 
tinomycin D (0.09 mg/kg), and cyclophosphamide (4 
mg/kg) were given intravenously daily for 5 days. Be- 
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cause of oral toxicity and pleural and peritoneal sero- 
sitis 3 weeks passed before another course of therapy 
could be given. The second course of MAC was re- 
duced to four days and intravenous hyperalimentation 
was begun because of her debilitated state. This was 
followed by oral toxicity, serositis, thrombocytopenia 
(nadir 6,000/mm?), hyperbilirubinemia, and elevated 
liver enzymes. The serum BhCG titer fell to 6,000 
mIU/ml 2 weeks after the second course of MAC. Four 
weeks following tke second course of MAC treatment 
was resumed but with actinomycin D (0.5 mg/day for 5 
days) only. The serum hCG titer 2 weeks following 
the course of actinomycin D had risen to 250,000 
mIU/ml. Diagnostic workup revealed enlarging lung 
metastases and regrowth of the large right pelvic 
tumor. 

Since she could not tolerate the combination of 
methotrexate and actinoniycin D and failed to respond 
to single-agent treatment, chemotherapy was changed 
to cis-platinum (20 mg/m*/day for 5 days), vinblastine 
(9 mg/m?) followed by bleomycin (20 U/m?) on day 1 
(PVB). The vinblastine and cis-platinum were repeated 
every 21 days and the bleomycin was given weekly. Fol- 
lowing the first course of the PVB the hCG.titer rose to 
350,000 mIU/ml, then fell to nondetectable levels in 12 
weeks. Because of persistent nausea and emesis, intra- 
venous hyperalimentation was necessary during these 
treatments. After the fourth course, fever (103° F), 
leukopenia (white blood cell count — 1,600/cu mm), 
and thrombocytapenia (19,000/cu mm) occurred. 
Staphylococcus aureus, coagulase positive, was isolated 
from the sputum. Response to antibiotics was prompt. 
She next developed hypocalcemia (5.3 mg% with a 
positive Chvostek sign and carpal-pedal spasm), hypo- 
magnesemia, and hypophosphatemia, all probably due 
to platinum nephrotoxicity. These were managed with 
parenteral replacement therapy. This patient has been 
in titer remission r.ow for 24 months. Chest x-ray film is 
normal, the pelvic mass is gone, and she is gaining 
weight. She received vinblastine (6 mg/m?) monthly as 
an outpatient for a total of 1 year. 


Comment 


The patient with metastatic choriocarcinoma who 
fails to achieve remission during therapy with metho- . 
trexate, actinomycin D, and an alkylating agent is faced 
with a very poor prognosis." ? The recent literature 
indicates that a number of drugs and drug combina- 
tions have unusual activity against testicular germ cell 
tumors. More recently, Samuels and colleagues, utiliz- 
ing vinblastine and a 5-day bleomycin infusion, 
achieved a 39% complete remission rate in metastatic 
testicular malignancies. Einhorn and Donohue’ re- 
ported a 74% complete remission rate in testicular 
cancer when cis-platinum, vinblastine, and bleomycin 
were used. The success of these drugs in testicular 
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germ cell tumors makes them obvious candidates for 
tesüng against ovarian germ cell tumors and gesta- 
tional choriocarcinoma. 

Our first case, that of a young woman with teratoma- 
tous choriocarcinoma, was treated with Samuels and 
colleagues? Velban and bleomycin regimen. Six courses 
produced a reduction of the alpha fetoprotein to nor- 
mal and the BhCG to 46 from 200 mIU/ml. Clinically 
she was in complete remission. The bleomycin was 
stopped and cis-platinum added to the Velban. She 
achieved titer remission after the third course of plati- 
num and vinblastine and continues in remission | year 
later. The second patient, who had gestational chorio- 
carcinoma, represents failure due to drug toxicity 
which prevented adequate doses at appropriately short 
intervals, although she had previously experienced 
failure of therapy on an unconventional methotrexate 
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regimen. The response to PVB was dramatic and titer 
remission was achieved in 12 weeks (four courses). This 
tremendous response was fortunate because she did 
not tolerate the regimen well and many complica- 
tions developed. Recovery from her debilitated state 
was slow but complete. She remains in titer remission at 
24 months. 

These cases are reported to call attention to the po- 
tential these drugs, and particularly the 5 day regimen, 
have for the treatment of gestational and teratomatous 
chortocarcinoma. PVB is not recommended as primary 
treatment at this time because MAC is time tested and 
highly effective. The use of unorthodox treatments, as 
Case 2 demonstrates, should be avoided. PVB also 
seems more suitable as a backup regimen because of its 
toxicity and apparent lack of cross-resistance with the 
drug components in MAC. 
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Female sex steroid concentrations in the ampullary 
and isthmic regions of the human fallopian tube and 
their relationship to plasma concentrations during the 


menstrual cycle 
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The concentrations of estradiol-178 (E;) and progesterone (P) were measured in the ampullary and 
isthmic portions of the fallopian tube of nonpregnant menstruating women and the cyclic fluctuations 
were related to fhe concentrations cf these hormones in plasma. The s:eroid concentrations were 
determined by radioimmunoassays. There was no significant difference in the isthmic and ampullary 
concentrations cf either steroid in any of the menstrual phases. The mean value for E; was highest 
in the ovulatory phase and for P during the luteal phase. The tissue (per gm)/plasma (per ml) ratio 
for the steroid concentrations was above unity in all measurements. Tha ratio for E, was highest 
(isthmus :12, ampulla:8) in the follicular phase and for P (isthmus:26, ampulla: 18) during ovulation. 
Since these highest ratios were attained when plasma steroid concentrations were relatively iow 

. they were interpreted as reflections of a maximal receptor contribution. (AM. J. OBSTET. GYNECOL. 


136:986, 1980.) 


GENERALLY, it is nct known how changes in plasma 
estrogen and progesterone levels during the menstrual 
cycle are reflected in their. target organs. Recent data 
on the concentration of these hormones in the endo- 
metrium and myometrium indicate that there is an 
overall poor correlation between plasma and tissue 
levels,- There are as yet no data available on the con- 
centrations of these hormones in the fallopian tube of 
the human or experimental animals. Such data are im- 
portant not only from the point of view of steroid 
dynamics in this organ, but also with regard to the fact 
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that estrogen and progesterone govern the motor ac- 
tivity of the tube and thereby probably also govern the 
transport of the ovum toward the uterus.* Steroid-sen- 
sitive adrenergic nerves and adrenoceptors in the tube 
are among the mechanisms which mediate the pattern 
of tubal motility during the menstrual cycle? In the 
present study the concentrations of estrogen and pro- 
gesterone were determined in the ampullary and 
isthmic regions of the tube during the follicular, 
ovulatory, and luteal phases of the cycle of menstruat- 
ing women and were correlated with the steroid con- 
centrations in plasma. 


Material and methods 


Material. The fallopian tubes from one or both sides 
were obtained from 33 menstruating women (81 to 53 
years old) subjected to abdominal hysterectomy be- 
cause of adenomyosis or myoma, or salpingo-oopho- 
rectomy for benign ovarian cysts. Material from pa- 
tients receiving hormone treatment in one form or 
another was not included. 

Morph:ne chloride (10 mg) and scopolamine bro- 
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mide (0.4 mg) were given as preanesthetic medication. 
Anesthesia was induced by pentothal sodium adminis- 
trated intravenously, followed by inhalation of a mix- 
ture of dimitrous oxide and oxygen together with 
pethidine chloride intravenously. Succinylcholine io- 
dide was given initially as muscle relaxant, followed by 
pancuronium bromide. 

Immediately after removal of the tubes, surrounding 
connective tissue was dissected away from the muscle 
wall. A thin (2 mm outside diameter) probe was intro- 
duced into the lumen from the ampullary end in order 
to localize the ampullary-isthmic junction, where the 
oviduct was divided. A few millimeters of the adjacent 
isthmic and ampullary portions, as well as the infun- 
dibular part of the tube, were discarded. The remain- 
der was lightly blotted on filter paper, weighed, and 
stored frozen (~ 18° C) until analyzed. 

Venous blood (approximately 10 ml) was drawn 
from each woman during the operation into heparin- 
ized tubes and centrifuged. The plasma was stored fro- 
zen at —18* C- 

Tissue digestion and extraction of steroids. The 
frozen tissues were thawed and then digested in a 0.5 
ml mixture containing 5% sodium dodecyl sulfate 
(SDS) and 0.5N NaOH as described previously.® The 
digested material was extracted three times with 3 vol- 
umes of ethyl acetate. The combined extracts were 


^ evaporated to dryness under air at +40° C. The dried 


extract, however, contained a significant amount of 
SDS, which was removed before radioimmunoassay 
(RIA) by Sephadex LH-20 chromatography, and 6 ml 
eluate was collected.® 7 

Radioimmunoassay. After evaporation of the col- 
lected eluate, the residue was dissolved in 1 ml ethyl 


acetate and suitable amounts, depending on the pre-. 


dicted concentration, of 178-estradiol (E2) and proges- 
terone (P) were taken for the respective RIA. . 

The procedure for RIA of E; was that described by 
Lindberg and associates.? The reliability of this assay 
for determination of E; in tissue extracts has previously 
been checked.’ The recovery of authentic unlabeled E; 
added to digested samples and calculated at the end of 
the completed procedure was 89.8% + 4.2 (mean + 
SEM). The intra-assay coefficient of variation in repli- 


cate analysis of E; was about 10%. Assays were done in l 


a single batch. 

The method for P determination was essentially simi- 
lar to that described by Youssefnejadian and col- 
leagues.’ The antiserum (FO 22.5.73), which was a gift 
from Dr. Kjell Martinsson (Royal College of Veterinary 
Medicine, Stockholm) and found to be highly specific 
for P, was used in a dilution of 1/1,500 (vol/vol). Other 
details have been described previously. There was an 
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Fig. 1. Plasma concentration of A, estradiol-178 and B, pro- - 
gesterone during the follicular (Fol), ovulatory (Ov), and luteal 
(Lut) phases. Mean values + SEM, number of determinations 
within parenthesis. í 


almost complete recovery of not only radiolabeled P, 
but also of unlabeled P (96.5% + 4.9) added to digested 
tissue and determined by RIA after extraction.® 

Protein concentration in the digested tissue was.de- 
termined in the tissue by Lowry and associates’ using 
bovine serum albumin, dissolved in digestion mixture 
as standard. ) 

Also, E, and P concentrations in plasma were de- 
termined by these radioimmunoassays. 

Definition of cycle stage. The material was divided 
into three groups with regard to the phase of the men- 
strual cycle on the basis of plasma steroid levels. The 
follicular phase included women with plasma P x 2 


ng/ml and E;< 100 pg/ml, the ovulatory phase, 


women with the same plasma P levels, but E; — 100 
pg/ml, and the luteal phase, those having P > 2 ng/ml. 
The mean values for the plasma steroid levels in the 
three groups are illustrated in Fig. Co mate- 
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Fig. 2. Tissue concentrations of A, estradiol-178 and B, pro- 
gesterone during the fcllicular (Fol), ovulatory (Ov), and luteal 
(Lut) phases. Mean values + SEM, number of determinations 
within parenthesis. i 


rial was available the cyclic stage was confirmed on 
hematoxylin-eosin-szained eridométrial biopsies. The 
mean ages of the women in the groups thus defined 
showed no statistically significant differences from one 
another. 

Chemicals. SDS was purchased from Sigma Chemi- 


` cal Co. E; and P were purchased from Ikapharm, Is- 


rael. Radioactive [2,4,6,7-H?] estradiol (102 Ci/ 
mmol) and 0, 2,6,7-H?*] progesterone ( 105 Ci/mmol) 
were obtained from New England Nuclear Corpora- 
tion,^ and Sephadex LH-20 ‘from Pharmacia Fine 
Ghemicals, Sweden. 

Statistics. Mean values for: the steroid and protein 
concentrations in the various groups were compared 


using the unpaired Studerit t test, and the levels in the . 


ampulla and isthmus and left and right tubes, respec- 


tively, compared in the paired t test. Linear regression ` 


analysis was Y with the least square method. . 
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Table I. Protein content per gram of tissue in the 
human fallopian tube at different phases of the 
menstrual cycle — 






` Protein ( mglgm wet weight) 






- Ampulla 





Follicular 188.4 + 16.9 (13) 95.3 + 5.3 (13) 
Ovulatory 143.1 + 12.8(8) | 91.7  7.2(9) 
Luteal 167.5 + 12.8 (11) 97.0 + 8.0 (11) 


Mean values + SEM; number of determinations in pa- 
renthesis. 


Table II. E; and P concentrations (pg/mg pr otein) 
in right and left fallopian tubes from 5 women 









Isthmus E> depu Es Isthmus P 






Á mpulla P 





Right 


40 . 38 
a YT Od Sr lí X5 54 
46 3.7. 27 30 61 43 493 55 


3.9 


8.1 8.0 . 125 68 64 63 74 
30 20 3.0 3.0 48 37 38 38 


Paired t test showed no statistically significant difference 
between the concentrations in the right and left tube. 


Results 


‘Phere was a marked difference in the protein con- 
tent per unit of weight in the isthmic compared to the 
ampullary region of the fallopian tube (Table I), al- 
though the difference between the various cyclic stages 


. was not statistically significant. The values for the con- 


centration of E; and P are therefore expressed on the 
basis of tissue protein. There was, however, in both 
regions an overall good correlation between steroid 
concentrations expressed on weight basis and on the 
basis of tissue protein content (r = 0.76 to 0.96 for the 
two regions during the various phases). The steroid 
concentrations (amount per protein content) in the two 
regions are shown in Fig. 2. There was no significant 
difference in the concentrations between the ampulla 
and isthmus (paired t test) at any of the menstrual 


phases. The mean values for the tissue concentration of. 


E; were highest both in the ampulla and the isthmus 
around the time of ovulation. On the other hand, P 
showed a slight insignificant rise from the follicular to 
the ovulation period, whereas in the luteal phase a 


| pronounced and significant increase was found (Fig. 2). 


There was a high degree of linear correlation between 
the ampulla and isthmus with regard to the concentra- 
tion of E; and P (r = 0.89 and 0.97, respectively) ‘dur- 


f 


ing the ovulation phase in contrast to the follicular ` 
(r = 0.43 and 0.54) and luteal (r = 0.25 and 0.04) © 


phases. In five cases the steroid concentration was. de- 
termined separately in the two tubes from individual 


- during the ovulation phase. 
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Fig. 3. Correlation Beee plasma progesterone and tissue/ plasma progesterone ratio in follicular 
phase for isthmus (e) and ampulla (4) in the linear regression analysis. The equations for the lines 
and the correlation coefficient (r) are given. The. number of women from which the material was: 


obtained is piven in parenthesis. 


- Table III. Ratios between ie tissue and plasma concentrations of E; and. P in the fallopian tube (mean + SEM) 


and the correlation coefficient (r)i in the linear regression analysis of the tissue versus plasma concentrations of the 


steroids 





Follicular 12 12.6 + 2.0 0.03 7.8 x 1.1 
Ovulatory 8 6.7 + 1.2 0.40 6.2 + 1.0 
Luteal © 11 8.2 + 1.4 0.21 48+ 0.7 


N = number of tissues analyzed. ` 


patients (Table II). No significant side-to-side differ- 
ence was found irrespective of cyclic stage. 

The ratios between tissue and plasma steroids in the 
two regions at the various menstrual stages are pre- 


sented i in Table III. It can be seen for both the isthmus 


and ampulla that, whereas the capacity to accumulate 
E, was most promirient during the follicular phase, it 
was highest in the ovulation phase for P.-As also shown 
in Table III, this agrees with a high degree of linear 
correlation between the plasma and tissue values for P 
\ 

It was found that there was a odene for an inverse 
relationship between the tissue/plasma ratio for P and 


tors (Fig. 3). 


0.57 14422. 0.50 8.9 + 1.7 0.71 
0.39^ 25.7 = 4.6 0.91 17.9 + 4.0 0.81 
2.3 + 0.4 0.16 


031 34505. 0.53 


the plasma level.of the hormone in the individual pa- 
tients. Assuming the tissue/plasma ratio of P reflected ` 
the amount of available P receptors, this ratio was plot- 
ted against'the plasma P concentration in order to test 
the possibility of receptor inactivation. Linear regres- 
sion analysis showed a fairly good correlation between 
the two parameters for both isthmus and ampulla dur- 


ing the follicular phase. This analysis was not per- 


formed for the ovulation phase because of the interfer- 
ence by the high E, level, and it was not considered 
feasible during the luteal period when the levels of P 
are too high for detection of any variability i in P recep- 


+ 
? 


( 


“+ 
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Comment 


The tissue concentrations of E, and P were measured 
in the ampullary and isthmic regions of the human 
oviduct during the follicular, ovulatory, and luteal 
phases of the merstrual cycle as defined on the basis of 
plasma steroid levels and confirmed by histologic 


examination of the endometrium in cases where the , 


operation also included hysterectomy. There are no 
previous data available on the content of E, or P con- 
centration in the human tube. The concentration of 
either steroid in the tube reported here was largely 
similar to that reported for the human nonpregnant 
myometrium by Kunnenbaum and colleagues.? 

However, the P value for tubal tissue during the pro- 
liferative phase obtained in this study was about ten 
times higher than the corresponding myometrial value 
reported by Runnenbaum and associates,? but in the 
same order of magnitude as that recently found by us 
(to be published). The discrepancy may be due to an 
inadequate extraction of P from the myometrial tissue.® 
The cyclic fluctuations of the hormones in the tubal 
tissue followed the same pattern as that reported for 
the myometrium presented by Runnenbaum and asso- 
. clates* in the myametrium. Our results show that in 
general the correlation between the tissue and plasma 
levels is poor, and that there was always a considerably 
‘higher steroid level in the tissue than in plasma, al- 
though the tissue/plasma ratio for the steroid concen- 
trations varied during various phases. This suggests 
that the fallopian tube can be considered as a target 
organ for female sex steroids. Indeed, the existence of 
estrogen and progesterone receptors has recently been 
demonstrated in the fallopian tube.!^ t? 

A comparison of the hormone concentrations in the 
isthmus and ampulla is best made on the basis of pro- 
tein content, since this was different per unit of wet 
weight in the two regions, The protein concentration 
was considerably aigher in the isthmus which is not 
surprising in view of the fact that this is a more muscu- 
lar tissue compared to the ampulla. In fact, the protein 


content in the isthmus compares well with that recently. 


found for the myometrium.? However, there was no 
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significant difference in the protein concentration of 
either the ampulla or tae isthmus in the various cyclic 
stages, which justifies the comparison of the steroid 


levels between different phases in the same tissue. Ac- ` 


cording to this there was no statistically significant dif- 
ference in either the E; or P level of the ampulla and 
isthmus in any of the phases, although the mean values 
for the ampulla were always slightly higher than for the 
isthmus. l l 

The changes in the hormonal concentration in both 
tissues from one phase to another are best compared in 
relation to plasma levels, since the concentration in the 
blood is also changing during the menstrual cycle. We 
have therefore calculated the tissue/plasma ratio for 
such a comparison. This ratio was highest for both 
isthmus and ampulla in the follicular phase for E; and 
in the ovulatory phase ror P. 

The tissue/plasma ratio of the steroid concentrations 
can be considered to reflect the steroid accumulating 
ability of the tissue, which should be influenced to a 
large degree by the concentration of the receptors for 
each hormone. This should particularly be the. case 
when the plasma concentrations are relatively low. 
When plasma hormone concentration is high so would 
be the concentration in the tissues, but the contribution 
from binding of hormone to nonspecific sites (not re- 


. ceptors) in the tissue might be considerable under these 


conditions. Accordingly, in our data the receptor ability 
would be best expressed during the follicular phase for 
E; and during ovulation for P. In the luteal phase, 
however, besides the changes in the plasma concentra- 
tion that would influence the tissue concentration, 
there might be additional effects of P on E; and P re- 


. ceptors. P has been shown to significantly reduce recep- 


tors for both E; and P in the uterus.!4-!6 

The general conclusion from the present data is that 
although there was a similarity in the patterns of the 
cyclic fluctuations for the mean steroid concentrations 
in the tube and plasma. the correlation between the 
individual plasma and tissue values, as established in 
the linear regression analysis, was poor. 
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Ultrastructure and steroid-binding studies in 
leiomyomatosis peritonealis disseminata 


JAMES A. SUTHERLAND, M.D. 
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DEBORAH POWELL, M.D. 
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Leiomyomatcsis peritonealis disseminata (LPD) is characterized by the development of numerous 
leiomyomata throughout the peritoneal cavity which appear grossly malignant but histologically 
benign. The etiology of this disorder has been controversial. The tenth reported case of LPD is 
presented with ultrastructural evidence that these tumors arise from smooth muscle cells. The 
cytoplasmic estrogen and progesterone bindings by these tumors were ninefold and twofold greater 
than receptor concentrations in normal myometrium from the same patient. In addition to the steroid 
binding data, the strong association of this disorder with pregnancy or, as in this case, oral 
contraceptives suggests that the stimulus for neoplastic initiation and growth is hormonally related. 


(AM. J. OBST=T. GYNECOL. 136:992, 1980.) 


. LELOMYOMATOSIS peritonealis disseminata (LPD) is 
characterized by tke development of numerous nod- 
ules throughout the peritoneal cavity. Although this 
disorder is grossly malignant in appearance, :he 
nodules are histologically benign leiomyomas. LPD oc- 
curs during reproductive age, especially the fourth de- 
cade, and six of the nine previously reported cases were 
associated with pregnancy." ? The treatment for this 
disorder has been surgical castration, rémoving an ap- 
parent hormonal st:mulus for tumor growth, generally 
resulting in a favorable prognosis.! 

In this paper, we present the patient with docu- 
mented LPD. This »atient represents the fourth occur- 
rence in a nonpregnant woman and the first to be as- 
sociated with prolonged exposure to oral contraceptive 
agents, The purpase of this paper is to present the 
electron microscop:c appearance of these tumors and 
cytoplasmic estrogen-progesterone binding evidence 
which may clarify the pathophysiology of this disorder. 
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In addition, the findings of postoperative laparoscopic 
surveillance are reported. 


Case report 


Patient J. B., a 36-year-old secundigravid woman, 
came to her gynecologist in February, 1977, desiring 
permanent sterilization, after having used combination 
oral contraceptive pills (norethindrone 1.0 mg, mes- 
tranol 0.08 mg) for the previous 12 years. She had 
noted occasional irregular bleeding during the pre- 
vious year; otherwise her gynecologic history was 
unremarkable. The patient had experienced four 
spontaneous pneumothoraces which led to a left thora- 
cotomy with decortication and mechanical pleurodesis | 
in 1974. Fibrosis and mesothelial proliferation of the 
left pleura were observed but no other pathologic 
findings were demonstrated. 

The general physical examination was normal except 
for the findings at pelvic examination. The uterus was 
of normal size but the fundus felt slightly irregular, 


_ suggestive of small uterine leiomyomata. The cervical 


cytology was normal. 

The patient was advised to discontinue use of con- 
traceptive agents and to return in three months for 
examination. In June, 1977, the slightly irregular uter- 
ine fundus was noted to be unchanged and the patient 
reported no abnormal bleeding. Laparoscopic tubal 
fulguration was then scheduled for July, 1977. At the 
time of laparoscopy, an irregular vascular, cauliflow- 
er-like lesion was found to protrude from the uterine 
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Fig. 1. Laparotomy specimen reveals fundal tumor and cul-de-sac nodularity. 


fundus and diffuse nodularity (0.5 cm to 2.0 cm) was 
noted in the cul-de-sac and on the fallopian tubes and 
round ligaments, and a single nodule was detected on 
the inferior surface of the liver. A biopsy from a cul- 
de-sac nodule was obtained through the laparoscope 
which histologically was consistent with a benign 
leiomyoma. 

Total abdominal hysterectomy with bilateral 
salpingo-oophorectomy was advised as the definitive 
treatment for presumed LPD and to exclude a sarcoma 
not detected by the limited laparoscopic biopsy. In Sep- 
tember, 1977, total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, partial resection of cul-de-sac 
nodules, and an excision of the liver nodule was per- 
formed. Gross examination of the uterus revealed a 
large, somewhat irregular leiomyoma (7.5 by 2.5 cm) 
which extended from the endometrial cavity to the 
serosal surface of the uterine fundus. Several other 
well-circumscribed nodules were present within the 
myometrium. Át this time, small tumor nodules (0.2 to 
0.5 cm in diameter) were also noted on the small intes- 


` tine and colon. Tissue was obtained for measurement 


of estrogen and progesterone binding studies and the 
remainder was preserved for pathologic interpretation 
(Fig. 1). 

Following an uneventful recovery, the patient re- 
mained asymptomatic except for symptoms of surgical 
menopause. Oral medroxyprogesterone acetate was 
administered for relief of vasomotor symptoms. 

Six months later (March, 1978) the patent was 
readmitted for laparoscopy to determine if the unre- 
sectable tumor nodules had regressed in size. At that 
time, the patient complained of intermittent lower ab- 
dominal discomfort and an increase in stool frequency. 


Preoperative complete blood count, sedimentation 
rate, urinalysis, stool analysis, electrolytes, cholecysto- 
gram, upper gastrointestinal series, barium enema, in- 
travenous pyelogram, and chest x-ray film were all 
normal. At laparoscopy, tumor nodules in the cul-de- 
sac were visualized with little, if any, regression in size. 
À tissue specimen was again obtained through the lap- 
aroscope and this specimen was sent for histologic in- 
terpretation and, because of the amount of tissue ob- 
tained, progesterone receptor concentration only. 
Following laparoscopy, medroxyprogesterone ace- 
tate therapy was discontinued. Six months later (ap- 
proximately 12 months following definitive surgery), 
the patient was asymptomatic and a second laparos- 
copic examination was performed. Two small tumor 
nodules (less than 0.5 cm in diameter) were noted in 
the cul-de-sac, but notable regression of disease was 
apparent. No recurrence or progession of disease was 
detected on the bowel or liver. Histologic interpreta- 
tion of a cul-de-sac nodule obtained at laparoscopy re- 
vealed benign smooth muscle consistent with LPD. 


Material and methods 


Steroid receptors. The tissues obtained for the mea- 
surement of cytoplasmic steroid receptors were trans- 
ported on ice to the laboratory where they were stored 
in liquid nitrogen until analyzed. The concentrations of 
estrogen and progesterone receptors were determined 
in the leiomyomatous tissue and the results were com- 
pared to the concentrations of receptors in normal 
myometrium obtained from the same patient. The 
concentration of estrogen receptors was obtained by 
the dextran-coated charcoal and by the sucrose 


. 
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Fig. 2. Histology of cul-de-sac nodule reveals smooth muscle separated by loose myxomatous con- 
nective tissue and scattered capillary: venous spaces. 


density-gradient techniques? with comparable results. 
The values of the sucrose density gradient technique 
are reported here. The concentration of progesterone 
receptors was determined by the glycerol density- 
gradient method.® Receptor proteins were specific for 
biologically active estrogens in the case of the estrogen 
receptor and for progesterone in the case of the pro- 
gesterone receptor, and they could be distinguished 
from serum binding proteins such as sex hormone- 
binding globulin and corticosteroid-binding globulin 
by displacement studies using diethylstilbestrol and 
cortisol. The protein of cytosol was quantitated by the 
method of Lowry and associates.? The binding data 
were analyzed by the method of Scatchard.” 

Histology and ultrastructure. Histologic specimens 
were processed utilizing the hematoxylin and eosin, 
staining technique. 

For electron microscopy, tissue from the tumor 
nodule was fixed in cold 2.5% glutaraldehyde with 
phosphate buffer. The tissue was postfixed in osmium 
tetroxide, dehydrated through alcohols and propylene 
oxide, and embedded in Epon. Sections were cut, 
doubly stained with uranyl acetate and lead citrate, and 
examined in a Phillips 400 electron microscope. 


Results 


Steroid receptors. Cytosol fractions from tumorous 
and myometrial tissues contained both estrogen and 
progesterone receptors, The concentrations of steroid 
receptor proteins are expressed in femtomoles (fmoles) 
per milligram of cytosol protein. The concentrations 
for estrogen and progesterone receptor proteins in tis- 
sues obtained at the time of hysterectomy were 120 and 
434 fmoles/mg cytosol protein, respectively. This rep- 
resents a ninefold increase in the concentration of es- 
trogen receptors and a twofold increase in the concen- 
tration of progesterone receptors when compared to 
normal myometrium from the same patient (13 and 
215 fmoles/mg protein, respectively). The dissociation 
constants (“d) for tumorous and myometrial tissues 
were 1.] x 10-9 M/L and 0.3 x 107'°M/L. Progester- 
one receptors were nondetectable in the leiomyomat- 
ous tissues obtained at the time of laparascopy six 
months following definitive surgical therapy. 

Histology and ultrastructure. Histologically, the first 
laparoscopic biopsy of tumor nodule revealed smooth 
muscle bundles separated by loose connective tissue 
and numerous scattered capillary venous spaces consis- 
tent with a benign leiomyoma. No evidence of mitotic 
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activity or nuclear atypia was detected (Fig. 2). The 
laparotomy specimen revealed that the nodules from 
the liver and cul-de-sac were consistent with benign 
leiomyoma. The uterus contained multiple smooth 
muscle tumors and the right i a contained a 
benign leiomyoma. 

The ultrastructural examination revealed that all 
sections of the tumor contained well-preserved, mature 
smooth muscle cells surrounded by collagen fibers and 
small blood vessels (Fig. 3). Individual tumor cells were 
surrounded by a thin basal lamina and contained nu- 
merous cytoplasmic filaments. In areas, these filaments 
formied focal condensations or fusiform densities. 


Comment 


Leiomyomatosis peritonealis disseminata is charac- 


terized by the development of numerous nodules 
throughout the peritoneal cavity which histologically 
have the appearance of benign leiomyomata. Our case 
of LPD represents the tenth to be documented in the 
literature, * although a much higher frequency than 
that reported is likely. The present case represents the 
fourth occurrence of this disorder in a nonpregnant 
woman and the first to be associated with exposure to 
oral contraceptives. An unusual opportunity for long- 


term surveillance of LPD is reported with special em- " 


phasis on understanding the influence of sex hormones 
in its etiology. ` 
In a recent review of the literature, Goldberg and 
colleagues! found that LPD usually presented as 
grossly malignant in the face of relatively benign his- 
tology: smooth muscle cells with rare mitosis and no 
atypia. The nodules are vascular but there is no evi- 
dence of vascular invasion. This disorder occurs exclu- 
sively in women of reproductive age, particularly i in the 
fourth decade. Seven of nine previously reported cases 
have occurred in black women and six of the nine cases 
were associated with pregnancy. The treatment of this 
disorder has been surgical castration, presumably to 
remove the hormonal stimulus necessary for tumor 
growth. The prognosis is generally favorable. If this 
disorder is purely hormonally related then radical sur- 
gery should generally be unnecessary. Removal of the 
specific hormone stimulation (ie. terminate preg- 
nancy, discontinue oral eae) showy result i in 
tumor regression. 
The pathophysiology of LPD remains controversial. 


Suggested etiologies for LPD include: multiple metas- ` 


tases from an unrecognized leiomyosarcoma, -hema- 
togenous or lymphatic dissemination from a benign 
leiomyoma, and multicentric development’ of leio- 


poems a The favorable prognosis associated with this | 
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Fig. 3. 4, Low-power electron micrograph of tumor nodule 
showing characteristic smooth muscle cells interspersed with 
collagen. Individual smooth muscle cells are surrounded by a 
thin basal lamina (arrow) and” contain bundles of filaments 
seen better in Fig. 8, B. (Uranyl acetate-lead citrate stain. 
x8,050. B, Higher magnification electron micrograph of 
single cell from tumor nodule showing cytoplasmic filaments 
with focal condensation of filaments or fusiform densities (ar- 
rows). (Uranyl acetate-lead citrate stain. x 23,875.) 


disease makes the first of these hypotheses unlikely. 


According to Goldberg and colleagues,! metastasis 
from an unrecognized primary source is doubtful be- 
cause the tumors of LPD are not found in areas of the 
body suggesting a lymphatic or hematogenous dis- 
semination. Goldberg and associates! also contend that 
intraperitoneal, seeding or direct extension is unlikely 
since these tumors are characteristically subperitoneal 
in location. The findings of the present case are consis- 
tent with the multicentric development of leiomyomata 
but intraperitoneal seeding is. also a possibility. 
Suggested cells of origin for LPD include: smooth 
muscle cells,’ 4 undifferentiated mesenchymal cells,” 4 
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smooth muscle elements of the media of blood vessels,’ 
undifferentiated myometrial cells? and fibrous differ- 
entiation of a decidual reaction. ^ * ? The histologic 
and ultrastructural description of smooth muscle cells 
in the present tumor are consistent with the findings of 
Goldberg and associates! as far as the cell of origin is 
concerned, but this does not clarify the basic etiology 
for this disorder. | 

The neoplastic stimulus for LPD appears to be hor- 
monally related because this disorder occurs in women 
of reproductive age, usually during pregnancy, and 
removal of endozenous hormonal stimulation by the 
placenta or ovaries causes tumor regression. The asso- 


‘ciation of the present case with long-term use of oral 


contraceptives is consistent with this hypothesis. An al- 
ternative explanation is an increased sensitivity of these 
tumors to endogenous hormones. The marked in- 
crease in estrogen and progesterone binding in the 
LPD nodules (which has not been reported) compared 
to that of normal myometrium in. this study supports 
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this hypothesis and adds new information to the un- 
derstanding of this disease. Because estrogen increases 


- both estrogen and progesterone cytoplasmic binding,” 


a high-estrogen milieu by either endogenous or exog- 
enous means may cause some target cells to acquire 
more cytoplasmic receptors, facilitating tumor initia- 
tion and growth. These data are compared to specific 
cytosol receptor proteins for estrogen ánd progester- 
one in benign leiomyomata reported by Wilson and 
colleagues," who found that a concentration of estro- 
gen receptors in leiomyomata was significantly greater 
than those found in myometria of the same patient. 
Because progesterone receptor concentration is pre- 
sumed to be eepercent on estrogen stimulation in the 
human uterus,” the inability to detect progesterone 
binding in the tumor tissue of this patient six months 
following oophorectomy, concomitant with tumor re- 
gression, indicates that a hormonal stimulus 1 is Instru- 
mental i in the etiology of LPD. 
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Steroid production and responsiveness to 
gonadotropin in isolated stromal tissue of 
human postmenopausal ovaries 
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Specimens fror the ovarian cortical stroma of 15 postmenopausal women were examined 
histologically and were incubated for 4 hours in Krebs’ bicarbonate buffer containing 5.5 mM 
glucose and 1% bovine serum albumin. Specimens of normal postmenopausal stroma produced 
measu-able amounts of androstenedione, estradiol, and progesterone in vitro. Specimens with 
stroma hyperplasia produced larger amounts of androstenedione and estradio! than those with 
normal strorna. Androstenedione was the predominant steroid produced in both groups. The 
nonnegligible formation of estradiol indicated an aromatizing capacity of the stromal tissue. The 
additio? of hCG elicited a significant increase in cyclic AMP formation in specimens from ovaries with 
stromái hyperplasia, indicating a preserved responsiveness to gonadotropin in this type of ovaries. (AM. 


J. OBSTET. GYNECOL. 136:997, 1980.) 


RICE AND SavARD' suggested in 1966 that the stroma 
of the humar. ovary “forms a distinct gland of internal 
secretion within the ovary" capable of producing an- 
drogens. Alsc in the postmenopausal period the stroma 
hás been shown to produce steroids in in vitro in- 
cübations.? . 


. Androgens produced by the postmenopausal ovary 


have been suggested to contribute to peripheral estro- 
gen levels by extraglaridular conversion.‘ It is generally 
accepted that the postmenopausal ovary is constantly 
exposed to high levels of endogenous gonadotropins, 
and it has been assumed that steroid biogenesis in the 
stromal compartment is stimulated by these hor- 
mones.? The responsiveness to gonadotropins by the 
postmenopausal ovary has been tested in vivo by giving 
exogenous human chorionic gonadotropin (hCG). For 
instance, Poliak and associates® showed an increase in 
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urinary estrogen excretion and histochemical and 
morphologic evidence of-stromal stimulation in re- 
sponse to hCG and Greenblatt, Colle, and Mahesh? re- 
ported increased peripheral and ovarian venous blood 
levels of androgens immediately toupwe an intrave- 
nous injection of hCG.: 

The present study was undertaken to determine the 
production of steroids in well-defined specimens of 
stroma of postmenopausal women and test their re- 
sponsiveness to hCG in an in vitro system. An attempt 
was also made to correlate the functional capacity of 
the ovarian stroma in vitro to its histologic appearance. 


' Material and methods 


Patients. From each of 15 postmenopausal women, 
from 58 to 78 years of age, undergoing laparotomy for 
different gynaecologic disorders (uterine fibroids, be- 
nign unilateral ovarian tumor, hydrosalpinx, and car- 
cinoma corporis uteri) óne ovary was used for experi- 
ments. None of the patients had received radiotherapy 
or estrogen treatment (less than 6 months) prior to 
the operation. All patients were more than 2 years 
postmenopausal (varying from 2 to 32 years), as 
confirmed by elevated serum levels of follicle-stim- 
ulating hormone (FSH). A biopsy performed before 
laparotomy showed atrophic endometrium in 14 cases 
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Fig. 1. Ovarian cortical stroma from 58-year-old woman. At- 
rophy with minimal stromal hyperplasia (grade 1). Bundles of 
delicate spindle cells with thin, dark nuclei, numerous colla- 
gen fibrils. (Van Gieson staining; x360.). 


and in one subject adenocarcinoma of the endo- 
metrium. 

Incubation procedure and analyses. The ovaries 
were collected at operation and immediately after re- 
moval they were laced in ice-cold oxygenated (95% 
O; + 5% CO,) Krets’ bicarbonate buffer (pH 7.4) with 
a modified content of CaCl, (1.25 mM). Only macro- 
scopically normal ovaries were incubated.. Within 1 
hour after removal the outer 2 mm of the ovarian cor- 
tex were dissected under the microscope and dis- 
carded. The rema:ring cortical tissue was cut into from 


six to eight pieces, each about I by 2 mm in size (wet . 


weight approximately 2 to 4 mg). Each piece was then 
divided into two halves, one of which was preincubated 
for 30 minutes at 37° C in 1.0 ml of fresh, oxygenated 
Krebs’ bicarbonate buffer containing 5.5 mM d-glucose 
and 1% bovine serum albumin (pH 7.4). The pieces of 
tissue were then put into new, oxygenated buffer of the 
same composition and were incubated for 4 hours at 
37° C. Within each experiment halt of the pieces were 
exposed to hCG (10.ug/ml) and the remaining speci- 
mens served as controls, 

Following incubation the medium was frozen at —80° 
'C until analyzed for androstenedione, estradiol-178, 
and progesterone by radioimmunoassay by well-char- 
acterized and specific antisera donated by Drs. Hans 
Lindner and Sara Bauminger,’ Department of Hor- 


~ 
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Fig. 2. Ovarian cortical stroma from 54-year-old woman. 
Stromal hyperplasia, grade 2-3. In upper center a focus of 
cells of more polyhedral shape with enlarged, rounded nuclei, 
presenting occasional nucleoli. (Van Gieson staining; X360.) 


mone Research, The Weizmann Institute of Science, 
Rehovot, Israel. In earlier experiments in this labora- 
tory® the specificity of the radioimmunoassays was €x- 
amined by comparing values obtained by applying the 
assay to crude lipid extracts of incubation medium to 
values obtained by applying.the assay to extracts puri- 
fied by Sephadex LH-20 chromatography according to 
Carr, Mikhail, and Flickinger.? Since similar values 
were found whether or not purification was performed 
(r = 0.97 for androstenedione and progesterone, and 
r = 0.98 for estradiol-178), the assays in the present 
study were routinely applied to extracts of incubation 
media without preceding chromatographic purifica- 
tion. The sensitivity of the three steroid assays was de- 
termined by assaying aliquots of medium which had 
been incubated without tissue. These medium blank 
values were found to be lower than the lowest amount 


. of steroid of the standard curve routinely employed 


(12.5 pg/600 wl) for all three stéroids. The sensitivity . 
for the three radioimmunoassays was therefore consid- 
ered equal to this value. The accuracy and precision of 
all three assays have been analyzed in earlier experi- 
ments in this laboratory by including samples of a pool 
of known amounts of steroid (2 ng/ml) in each assay. 
The between-assay coefficient of variation (CV) was 
15% for estradiol-178, 14% for androstenedione, and 
13% for progesterone. The within-assay CV averaged 
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Fig. 3. Release of steroids to the incubation medium after a 4 hour incubation period of stromal 
specimens from normal postmenopausal ovaries (eight patients) and postmenopausal ovaries with 
stromal hyperplasia (seven patients). Each group represents 25 to 30 specimens. Vertical bars indi- 
cate S.E.M. The difference between the two groups in estradiol formation is significant (p < 0.05). 


6% for estradiol-178, 5% for androstenedione and 2% 
for progesterone." 

After incubation the tissue was immediately homog- 
enized in 5% trichloracetic acid in glass homogenizers, 
and aliquots of the homogenate were taken for protein 


determination according to the method of Lowry and - 


associates. The tissue content of cyclic adenosine 
monophosphate (cAMP) was determined at the end of 
the incubation period by means of the protein-binding 
assay of Gilman.’* Serum determinations of FSH were 
performed with commercially available radióimmuno- 
assays. | 

Histologic methods. The other half of each piece of 
ovarian cortex was fixed in neutral 4% formaldehyde 
solution, embedded in paraffin, and sectioned at sev- 
eral levels (average eight). The sections were stained 
with van Gieson’s stain and examined in the light mi- 
croscope. l 

Chemicals. Human chorionic gonadotropin (6,000 
IU/mg, Leo, Ltd., Helsingborg, Sweden) was consis- 
tently used in a concentration of 10 ug/ml (60 IU/ml) 
of incubation medium. 

Statistical evaluation of data. The ovaries were di- 
vided into two groups according to the presence or 
absence of histologic signs of stromal hyperplasia. 
Comparisons between groups were performed accord- 


‘ing to Student's t test. The same test was used to com- 
pare basal steroid levels in the medium of normal 


ovaries and ovaries with stromal hyperplasia. A p value 
of 0.05 or less was considered significant. 


Results 


. . * ` : 
Ovarian histology. According to the structure of the 
cortical stroma the cases were divided in two groups: In 


Group 1 were "normal" atrophic ovaries with none to 
slight stromal hyperplasia. Eight ovaries were found to 
belong to this group. The stroma of these ovaries were 
entirely composed of tightly packed, delicate, spindle- 
shaped cells with fusiform nuclei. There was usually 
marked collagenization. The group corresponds to 
stroma grade 1, according to Boss and associates? (Fig. 
I). In Group 2 were ovaries with moderate stromal hy- 
perplasia. Seven ovaries, including one from a patient 
with endometrial adenocarcinoma, were encompassed 
in this group. The cortex was more or less thickened 
and sometimes nodular. The stroma was less colla- 
genized and always showed foci of thecalike cells that 
were polygonal, with enlarged, rounded nuclei. This 
group corresponds to grades 2-3 according to Boss and 
associates? (Fig. 2). 

Cells with distinct differentiation to stroma-lutein 
cells were especially searched for. They were defined as 
rounded, sharply delimited cells with acidophilic or 
vacuolized cytoplasm and central, rounded nuclei, 
often with nucleoli. Small groups of such cells were 
found in two cases, both in Group 2 with stromal hy- 
perplasia. 

Some pieces contained fragments of medullary tissue 
with parts of corpora albicantia. No active follicular 
structures were found. 

Steroid formation. The basal production of proges- 
terone, androstenedione, and estradiol is shown in Rig. 
3. The predominant steroid produced was androstene- 
dione and the amounts of estradiol-178 were only 
slightly lower. Progesterone was also formed in small 
quantities. 

Ovaries showing stromal hyperplasia produced con- 
siderably larger amounts of androstenedione and es- 
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Fig. 4. Release of steroids to the incubation medium after a 4 hour incubation period of stromal 
specimens from normal] postmenopausal ovaries (left panel) and postmenopausal ovaries with 
. stromal hyperplasia (right panel) in the absence and presence of hCG. Vertical bars indicate S.E.M. 
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Fig. 5. Tissue formation of cAMP in normal and hyperplastic 
stroma of postmenopausal women. Vertical bars indicate 
S.E.M. The effect of hCG (10 ug/ml) is statistically significant 
(p < 0.02) after a 4 hour incubation period. - 


tradiol than normzl ovaries. Especially, the statistically . 


significant (p « 0.05) increase in estradiol produc- 
tion was noticeable. The specimens from the above- 
mentioned patient with stromal hyperplasia and ade- 
nocarcinoma formed higher amounts of estradiol-178 
than any other specimen included in this study. 

. The addition of hCG to the incubation medium 
caused no significant change in steroid formation by 
normal stromal cells or by cells from ovaries showing 
stromal hyperplasia (Fig. 4). | 

Cyclic AMP formation. The'basal cAMP formation 
by the tissue specimens from ovaries with stromal hy- 
perplasia was slightly higher than that of normal 


stromal cells (Fig. 5). As can be seen, hCG caused a 
significant increase in cAMP formation in ovaries with 
stromal hvperplasia, whereas normal stromal cells did 
not respond to hCG. 


Comment 


Each individual piece of stromal tissue in this study 
formed similar amounts of steroids within each group 
during the incubations. In preliminary experiments 
also pieces from the hilus area were incubated and ex- 
amined histologically in a similar way, but in these ex- 
periments steroid release into the medium was incon- 
sistent and sometimes not detectable. This finding was 
in accordance with the histology of the tissue pieces 
showing clusters of hilus cells irregularly distributed 
within connective tissue. For this reason further studies 
of hilus stroma were discontinued. 

The incidence of clear stromal hyperplasia in these 
postmenopausal women (47%) is somewhat larger than - 
that (28%) reported by Boss and associates in autopsy 
material. It is, however, difficult to draw a sharp limit 
morphologically between hyperplasia and nonhyper- | 
plasia. In this material microscopic grading was also- 
difficult, since only small pieces of tissue were available. 
However, since only clear cases have been included in 
the group of hyperplasia, and the presence of foci of 
stromal cells of active-looking type, as defined above, 
was demanded, a comparison to a nonhyperplastic 
group seems feasible. When studying stromal hyper- 
plasia the cell type may possibly be more interesting 
than the amount of hyperplastic stroma. 

The predominant steroid produced by both normal 
and hyperplastic ovaries was androstenedione, which is 
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in agreement with other in vitro studies.” These stud- 
ies have also shown that the postmenopausal ovarian 
stroma has a limited capacity to aromatize androgens to 
estrogens. In addition, studies in vivo, using catheter- 
ization technique, have shown higher values of es- 
tradiol in ovarian vein blood as compared to peripheral 


- blood in postmenopausal women.'* The results of the 


present study support the view that the postmeno- 
pausal ovarian stroma is capable of aromatizing andro- 
gens to estrogens. Another interesting finding of the 
present study is that ovaries showing stromal hyper- 
plasia, apart from producing more androstenedione, 
are producing significantly larger amounts of estrogens 
than normal ovaries. 

Few attempts have been made to correlate the 
amount of stromal hyperplasia to ovarian function, due 
to the difficulties in quantifying hyperplasia. However, 
as early as 1956, Wotiz and associates'® found estrogens 
after incubation of tissue slices obtained from a woman 
20 years after the menopause, using testosterone as a 
substrate. These ovaries showed a marked hyperplasia. 
Rome, Laverty, and Brown! found a positive correla- 
tion between stromal proliferation and estrogen excre- 
tion in the urine in postmenopausal women. Thus, 
there is a possibility that ovaries with stromal hyper- 
plasia actively produce estrogens after the menopause. 
This possibility is supported by the finding in the pres- 
ent study of significantly increased levels of estrogens 
in the group with stromal hyperplasia as compared to 


the one with normal ovaries. However, the findings of - 
an active steroid production and a nonnegligible pro- 
duction of estrogens in the hyperplastic stroma in vitro - 


have to be interpreted with care and warrant further 
correlative in vivo experiments. 
- 4 
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The significant increase in cAMP formation follow- 
ing hCG stimulation in ovaries with stromal hy- 
perplasia indicates a preserved responsiveness to go- 
nadotropins in these postmenopausal ovaries. Thus, it 
seems clear from this study that ovaries with stromal 
hyperplasia react differently from atrophic ovaries. 
The histologic appearance of stromal hyperplasia itself 
may be a result of a preserved responsiveness to high 
endogenous gonadotropins, as suggested by Boss and 
associates. ' 

The demonstrated production of considerable 
amounts of estrogens by ovaries with stromal hyper- 
plasia contributes to the discussion of the correlation 
between stromal proliferation and endometrial carci- 
noma. Calanog and associates 1977" found increased 
plasma concentration of androstenedione in patients 
with endometrial cancer as compared to posuneno- 


. pausal control subjects. Rome and associates!? found 


elevated urinary estrogen excretion in postmenopausal 
women with endometrial cancer and atypical hyper- 
plasia as compared to postmenopausal control subjects. 

The results of the present study support the view 
that ovaries with stromal hyperplasia may play a role in 
the pathogenesis of endometrial hyperplasia and en- 
dometrial cancer by producing larger amounts of an- 
drogens and estrogens than normal ovaries. 
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Evidence for an androgen-binding component in the 
cytosol of the human term placenta 


J 


RITA LYNN STANLEY, Pu.D. 
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Houston, Texas 


The present communication describes a specific, high-affinity (Ka = 1.9 x 0.21 x 10^?M; n= 3) 
binding component for dihydrotestosterone present in the high-speed, hormone-stripped cytosol 
fraction of the human term placenta. In order to delineate the nature of this substance, the synthetic 
steroids R1881 (progesterone and androgen receptor specific) and R5020 (progesterone receptor 
specific) were employed. Minimal binding of H3-R5020 was observed; however, H?-RH1881 was 
found to bind with a Ky = 0.6 0.18 x 10^?M (n = 3). The relative displacing ability of R5020 for 
H?-R1881 was only 1.3%, substantiating the presence of an androgen binder and negating the 
presence of a significant level of. a progesterone-binding component. Evidence that the binder is of 
placental origin and does not result from blood contamination includes no significant binding of 
H’-R1881 to pregnancy serum, binder thermolability at 45° C, and precipitation of the binder by 
ammonium sulfate at 3096 saturation. Speculations as to the receptor or receptor-like nature of the 
binder are presented. (AM. J. OBsTET. GYNECOL. 136:1003, 1980.) 


ALTHOUGH THE SEX STEROIDS are fully realized to 
be essential for pregnancy maintenance and parturi- 
tion, the actual mechanistic aspects of these hormones 
still remain to be delineated. One possibility is that 
these hormones may regulate or modity specific pla- 
cental function(s), metabolism, growth, and/or differ- 
entiation at some point(s) during gestation. Prior to a 
hormone-mediated response, the steroid supposedly 
binds to a specific cytoplasmic component, the recep- 


tor. The steroid-receptor complex then appears to 


translocate to the -nucleus and interact with the 
chromatin, resulting in specific messenger ribonucleic 
acid (and, therefore, specific protein) synthesis.! Our 
initial approach has been to identify and characterize 
sex steroid receptor or receptor-like components in 
placental cytosol in order to evaluate the human pla- 
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centa as a target orgari for estrogen, progesterone, and 
androgen action. One complicating factor in such 
evaluations is the unavoidable contamination of sam- 
ples by plasma and, therefore, by sex steroid-binding 
globulin. (SBG). As a result, the synthetic steroids 
R1881 (specific for androgen and progesterone re- 
ceptors)? and R5020 (specific for progesterone recep- 
tors), which ‘supposedly do not bind to SBG or are 
metabolized, have been employed in our studies. 

This communication describes some preliminary 
evidence for the presence of a specific, high-affinity, 
androgen-binding substance in the cytosol fraction of 
the human placenta at term. Data indicating that the 
binding is not of plasma origin and speculations as to 
the nature of the binder are presented. 


Material and methods 


The steroids used in the competition and characteri- 
zation experiments were: 178-hydroxy-4-androstene- 
3- one (testosterone), 178-hydroxy-5a-androstan-3-one 
(dihydrotestosterone or DHT), 4-androstene-3,17- 
dione (androstenedione), 4-pregnene-3,20-dione (pro- 
gesterone), 1,3,5(10)-estratriene-3, 17B-diol (estradiol or 
Es), 5-androstene-38-01-17-one (dehydroepiandros- 
terone or DHEA), 17g-hydroxy-17a-methyl-estra- 
4,9,11-trien-3-one (R1881), and 17,21-dimethyl-19- 
nor-4,9-pregnadiene-3, 20-dione (R5020). Radiolabeled 
and radioinert R1881 and R5020 were purchased from 
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Fig. 1. Scatchard analysis of the R1881 binding component in | 


placental cytosol (Kg = 0.5 x 107°M). Incubations (total vol- 
ume of 0.6 ml) of increasing amounts of H?-R 1881 (0.4 to 12 
nM) in the presence of 100-fold excess unlabeled R1881 were 
carried out overnight at 4? C. 


New England Nuclear. All other tritiated compounds 
except DHT, which was obtained from Amersham 
Corporation, were purchased from New England Nu- 
clear. All nonlabeled steroids,, except R1881 and 
R5020; were obtained from Steraloids, İnc., Wilton, 
New Hampshire. All steroids were of the highest qual- 
ity and were used without further purification. 
Human term placentas, from either vaginal delivery 
or repeat cesarean section, were obtained from the 
Baylor College of Medicine affiliated hospitals ard 
were immediately placed into ice-cold 0.9% saline. Ap- 
proximately 80 to 100 gm of tissue was dissected free 
and repeatedly washed in saline to remove excess 
blood. All procedures were carried out at 4° C. Buffer 
' (10 mM Tris-HCl, pH 7.40) with added 1.5 mM 
ethylenediaminetetra-acetic acid (EDTA), 12 mM thio- 
glycerol, and 10% glycerol was used for the final three 
washes. Tissue was minced and then homogenized with 
a Polytron Model SDT with 1 volume of the buffered 
solution followed by centrifugation at 1,000 x g for 15 
minutes. Thé supernatant was centrifuged at 105,000 
x g for 60 minutes; the resulting .cytosol, stripped of 
endogenous hormone by two 1-hour incubations with | 
volume of 0.5% dextran-coated charcoal, was assayed 
for specific sex steroid binding with radioligand and 
charcoal adsorption techniques.* Scatchard analyses, 
competition assays, and early characterization experi- 
ments were also undertaken. Fresh pregnancy serum 
was also assessed for binding of zhe steroids employed. 
In addition, steroids extracted from incubations were 
chomatographically analyzed? for possible. metabolism. 
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Results 


Scatchard analyses (Fig. 1) revealed.the presence of a 
high-affinity (Kg = 0.6 + 0.18 x 107*M; n = } specific 
binding component for R1881 in the hormone-strip- 


‘ped cytosol fraction of the term placenta. DHT also 


exhibited high-affinity (Kg =1.9 £ 0.21 x 107*M; n = 
3) specific binding that could not be entirely attributed 
to a cytoplasmic component since H- DHT was also 
found to bind strongly to pregnancy serum. Similar 
experiments with H5-R1881 (5 to 10 nM) showed that 
no specific binding to serum components occurred. 

Chromatography and radiochromiatogram scanning 


indicated no significant metabolism of the steroids 


studied. 

The androgen-binding component was thermally 
labile (45° C for 1 hour) and precipitated at 3095 am- 
moniüm sulfate saturation; these latter findings also 
rule out SBG as the binding substance: H?-R5020 (0.4 
to 12 nM) was found to bind specifically but only mini- 
mally (<0. 7% of total counts added) to placental 
cytosol. Competition experiments on ¢rude cytosol for 
H?-R1881, expressed in terms of relative binding 
affinities (RBAs), where 


Concentration of R1881 


giving 5096 competition 


RBA = x 100 


Concentration of competitor 

giving 50% competition 
revealed the following RBAs: R1881, 10095; DHT, 
0.8%:.androsténedione, 4.2%; testosterone, 3.3%; pro- 
gesterone, 0.5%; R5020, 1.2%; Eo, 0.1%; DHEA, 4.3%; 
and A’-androsteriediol, 5-androstene-38-01-17-one, 58- 
androstan-3a-o1-17-one, and cortisol, all < 0.196. 


Comment 


Evidence has been pretend for the existence of a 
high-affinity, specific androgen- binding component in 
the hormone-stripped cytosol of the human term pla- 
centa. Use of the synthetic steroids R1881 and R5020, 
which bind receptors with high affinity but not SBG 
(our results ccrroborate this finding for R1881), were 
utilized to clarify the nature of this. substance. Al- 
though R1881 reportedly binds to both progesterone 
and androgen receptors? the binder in crude placental 
cytosol preparations appeared to be androgen specific 
since H?-R5020 bound only minimally to placental 
cytosol and H?-R 1881 wasonly i acd displaced 
by radioinert R5020. 

Receptor proteins show binding to a class of steroids 
rather than to a specific hormone. Our competition 
experiments are in relative agreement with the re- 
ported relative. binding affinities of an androgen- 
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receptor or androgen-binding protein, except for 
DHT-displacing ability, which is much lower. This lat- 


ter observation may be due to a high concentration of * 


SBG since competitions on ammonium sulfate fractions 
revealed a higher (10%) displacing ability of DHT for 
H?-R1881 (data not presented). The dissociation con- 
stant, however, is not consistent with values observed 
for either one of these components. Further charac- 
terization and purification experiments, now in prog- 


ress, should clarify the nature of this substance which ~ 
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may well be unique to placental tissue. In order to gain 


- insight into a functional role of the protein, should it be 


a receptor, one must correlate its presence with a pro- 
tein or modified cell function, which may be revealed 
through longitudinal and pathophysiologic studies. 
Speculation on possible nonreceptor roles suggests that 
the binder may function as a transport protein or may 
modify androgen metabolism (and, therefore, estrogen 
production) by limiting the concentration of free ste- 
roid available for metabolism. 
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Results of radical surgical procedures after radiation 
for treatment of invasive carcinoma of the uterine 


cervix in a private practice 


LLOY D. BONAR, M.D., F.A.C.O.G., F.A.C.S. 


Mansfield, Ohio 


An analysis is made of the results of treatment of 98 women with carcinoma of the cervix, Stages IB 
and |l, in a private practive. All 96 women were treated preoperatively with uterine intracavitary 
radium, followed 6 weeks later by Wertheim hysterectomy with pelvic lymphadenectomy. If 
malignant tumor was present in the lateral pelvic lymph nodes, external radiation was given 
postoperatively. The over-all survival rates were: Stage IB, 88% and 84% at 5 and 10 years; Stage 
il, 72% and 62% at 5 and 10 years. Regardless of the clinical stage, the highest survival rates were 
found in those patients who had no malignancy in the lateral pelvic lymph nodes and no residual 
cervical carcinoma. The lowest survival rates were found in those patients who had both residual 
cervical carcinoma and lymph node metastases. (AM. J. OBsTET. GYNECOL. 136:1006, 1980.) 


4 


BEFORE the beginning of this study in 1947, invasive 
carcinoma of the uterine cervix was treated in most 
centers by either radiation or operation. The combin- 
ing of these two modes of therapy was initially thought 
- . tto result in higher rates of serious postoperative com- 
plications. Previously, Professor Sir John Stallworthy, 
of Oxford University was a pioneer in the treatment of 
invasive cervical carcinoma by means of a regimen of 
preoperative radium implantation, followed by radical 
hysterectomy, with bilateral pelvic lymphadenectomy 
after 6 weeks. This approach to treatment was based on 
the concept that preoperative radium radiation would 
prevent the implantation or dissemination of tumor 
cells during definitive operation. Evaluation of the ex- 
cised node-bearing areas allowed for supplementary 


postoperative external radiation if metastases were 


present. After working with Professor Stallworthy dur- 
ing World War II, I adapted that therapeutic regimen 
to my private practice for patients with Stage IB or 
Stage II carcinoma of the cervix. This article describes 
the results so obtained during a 30-year period. 


Material and methods 
During the period of 1947 to 1977, 96 patients with 


Stage IB or Stage II cervical cancer were treated pre- 


Received for publication April 18, 1979. 
Revised July 20, 1979. 
Accepted July 30, 1979. 


Reprint requests: Lloy D. Bonar, M.D., Mansfield 
Medical Center, 120 Sturges Ave.. Mansfield, Ohio 
44903. 


1006 E 


operatively with intracavitary radium, followed by Wer- 
theim hysterectomy with lymphadenectomy. Ninety- 
two women had invasive epidermoid carcinoma, and 
four had invasive adenocarcinoma of the cervix. Two 
of the patients with epidermoid carcinoma had associ- 
ated adenocarcinoma of the endometrium. These 96 
patients were selected for combined treatment from a 
total of 141 women with invasive cancer of the cervix 
who were seen by me during the period of study. Of 
the 45 patients not included in this report, four were 
referred for Wertheim hysterectomy after full external 
radiation treatment had been given. Intracavitary 
radium had not been used for these patients. All of 
these patients developed lymphedema (severe, 1; mod- 
erate, 2; mild, 1). As for the other 41 patients, either 
the cancer had extended beyond Stage II or their gen- 
eral condition did not warrant extensive surgical inter- 
vention. These patients were treated with radium and 
external radiation. 

The women's ages ranged from 22 to 73 years, with a 
mean of 45.5 years. In each case the extent of tumor 
involvement was determined, on the basis of physical 
examination, to be restricted to the cervix. with or 
without parametrial involvement, but without exten- 
sion to the lateral pelvic wall or involvement of the 
lower third of the vagina or the bladder or the rectum. 

In all 96 cases the treatment consisted of one inser- 
tion of radium into the uterus, after the Paris method. 
A Fordyce applicator, containing 30 mg of radium in 
the colpostat and 30 mg in the tandem, was left in place 
78 hours; it delivered a calculated dose of 6,006 r to 
point a, 1,326 r to point b, and 15,756 r to the ex- 
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Table I. Treatment-associated complications 


Surgical complications: 
Ureteral fistula 4 4 
Vesicovaginal fistula l l 
Pelvic abscess 2 2 
Pulmonary embolism 3 3 
Postoperative external radiation complications: 
Small bowel stricture 1.0 
Rectal stricture/proctitis 1 1.0 
Preoperative intracavitary radium complication: 
Mild lymphedema 1 1.0 


ternal cervical os. Radium therapy was followed in 6 
weeks by Wertheim hysterectomy with lateral pelvic 
lymphadenectomy. During the operation, meticulous 
attention was given to preserving the blood supply of 
the ureter and, by wide resection of the cardinal liga- 
ment, the parametrium and paracolpium. 

If lymph nodes positive for carcinoma were found at 
operation, the patient was then treated by 200 kVp 
deep x-radiation, with 2,880 r delivered to the lateral 
pelvis. After 1961, high-voltage cobalt radiation was 
used, with 4,000 r total tumor delivered to the lateral 
pelvic wall. If residual carcinoma was confined to the 
cervix, no postoperative radiation was given. 

Staging was done according to the 1971 classification 
by the International Federation of Gynecology and 
Obstetrics, restaging was done in patients who were 
treated before 1971 on the basis of a review of clinical 
records. 


Results 


Of the 96 patients who underwent combined preop- 
erative radiation therapy and radical hysterectomy — 
lymphadenectomy, 63 (65.6%) were classified as having 
Stage IB, 12 (12.5%) as having Stage IIA and 21 
(21.9%) as having Stage IIB carcinoma of the cervix. 
Lateral lymph nodes positive for carcinoma were iden- 
tied in the resected specimen in 21 (21.9%) of the 
patients; 8 patients had Stage IB cancer and 13. had 
Stage II. Postoperatively, these individuals received ex- 
ternal radiation therapy as outlined earlier. Residual 
carcinoma of the cervix was observed in 33 (33.3%) of 
the cases. ' 

Early complications associated with treatment are 
summarized in Table I. Ten patients suffered major 
surgical complications, including one patient who died 
postoperatively of pulmonary embolism early in the 
series. Two other patients with pulmonary emboli were 
treated with anticoagulants and recovered. Fistulas of 
the lower urinary tract accounted for half of the surgi- 
cal complications. All fistulas were satisfactorily re- 
‘paired without kidney resection. Treatment of the 
pelvic abscesses included drainage and appropriate 
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Table II. Five- and ten-year survival rates (life table) 













Survival rate - 
per 100 women 





| No. of pa- 


tients treated I0-year 


Stage of disease: 
I 


63 88.0 (4.35) 84.4 (4.4) 

I 33 72.5 (7.8*) 62.2 (8.7) 
Lymph nodes: 

Positive 21 31.1 (10.4) 13.2 (8.2) 

Negative 75 97.2 (2.0) 94.2 (2.8) 
Residual cervical 

carcinoma after pre- 

operative radium: 

Absent 64 93.4 (3.2) 88.4 (4.2) 

Present 32 61.0 (8.9) 52.8 (9.4) 


*Standard error of rate. 


antibiotic therapy. The two patients with abscesses re- 


covered. Two women developed stricture of the bowel 


attributed to external radiation therapy; both were 
treated surgically and recovered without further com- 
plications. 

The remainder of the analyses presented in this re- 
port deal with the survival and mortality experience in 
the 96 women. A unique advantage of the present 
series from my private practice is that all patients were 
followed up personally and none of them was lost to 
follow-up. At last appraisal, 65 (67.7%) of the women 
were still living, 21 (21.9%) had died of cancer, and 10 
(10.4%) had died of unrelated causes. 

Table H shows the 5- and 10-year survival rates cal- 
culated by the life-table method. As would be expected, 
the survival rates are significantly higher (p < 0.05) for 


patients with Stage I disease,. for patients without in- 


volvement of the pelvic lymph nodes, and for those 
without residual cervical disease at the time of op- 
eration. 

Table III presents an analysis of the interactive effect 


on the corrected survival rates of clinical stage, pres- 


ence or absence of involvement of pelvic lymph nodes 
and presence or absence of residual carcinoma of the 
cervix at operation. These rates are calculated as the 
number of women alive at the end of 5 or 10 years, 
divided by the number of women at the beginning of 
the study, with the exclusion of those who died of 
causes unrelated to cancer during the interval. Life- 
table rates were not calculated because of the small 
number of patients in each group. Although the num- 
ber of women in each group was too few to permit 
definitive conclusions, the suggestion is that the higher 
mortality rate observed among women with Stage II 
disease may be accounted for, in part, by the higher 
proportion of patients with positive lymph nodes in this 
group (39.4% versus 12.7% for those with stage I dis- 
ease). Similarly, among women with residual cervical 
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Residual carcinoma 
after preoperative radium 


Positive 
lymph nodes 


I No No 
I > No Yes 
I Yes. No 
I Yes Yes 
II No No 
II No Yes 
II Yes No 
II "es Yes 


Table III. Survival rates for patients treated with preoperative radium and Wertheim hysterectomy 
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Survival rates (%) 





Mean age 
(years) 


42 45.0 97.4 94.7 

13 45.8 ` 90.9 87.5 
5 45.4 60.0 20.0 
3 49.3 <33.3* - 

16 46.4 100.0 91.7 
4 44.3 100.0 100.0 
1 35.0 100.0 | 100.0 


12 46.3 25.0 9.1 





*Two patients died 2 and 4 years postoperatively. The third patient was living without disease & years postoperatively. 


carcinoma after treatment with radium, 46.9% had 
lymph node metastases as compared to only 9.4% of 
those who were free of residual cancer of the cervix. Of 
the 21 patients with Stage IIB disease, 11 (52.4%) had 
positive pelvic lymph nodes. Ten of these patients died 
of the disease. None of the Stage IIA patients had pos- 
itive lymph nodes, and only one of these patients died 
of the disease. Among the 21 patients with positive 
lymph nodes, 6 had bilateral and 15 had unilateral in- 
volvement. Eleven of the patients had been treated by 
high-voltage x-radiation prior to 1962, and 10 were 
treated wih cobalt after 1962. 


Comment 


During the past.three decades the treatment of 
Stages I and II invasive cancer of the cervix by radia- 
tion and/or operation has varied among institutions 
and within institutions. The present series reported 


from my private practice has the advantage of a con- | 


stant approach of combined preoperative radium 
treatment followed by radical surgical procedures for 
all women with Stage IB IIA, or IIB carcinoma of the 
uterine cervix. Furthermore, this group of 96 women, 
which represents 53.196 of the women with invasive 
cancer of the cervix whom I have seen during a 30-year 
period, was homogeneous with respect to race and so- 
cioeconomic status, factors which have been associated 
with treatment results in some studies. 
In the United States, many oncologists are reluctant 
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operative radium for Stage IB squamous cell carcinoma of 
the cervix, Obstet. Gynecol. 48:130, 1976. 
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Preparation H and its principal ingredient—Skin 
Respiratory Factor (SRF) have been studied in vitro* 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound oxygen 
consumption, epithelialization and collagen 
synthesis. 

| The unique Preparation H formula temporarily 
relieves pain and itching in many cases and actually 
\ helps shrink swollen hemorrhoidal tissue due to 

;, inflammation. All without anesthetics or steroids. 
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PREPARATION H® 
Clinically tested. 


Available in ointment and suppositories. r----------------------------—. 
AJOG 4/15. 


PREPARATION H ACTIVE INGREDIENTS: Please send 
Live Yeast Cell Derivative, supplying 2,000 units Skin 
Respiratory Factor Per Ounce of Base; Shark Liver Oil 


3.0%, supplying Vitamin A. 


Reprint of “Augmentation of Some Aspects of Wound Healing by a 
‘Skin Respiratory Factor’” 
Patient Education Booklets on the common causes prevention and 


*Goodson W, Hohn D, Hunt TK, et al: Augmentation treatment of hemorrhoids 


of some aspects of wound healing by a “Skin Respiratory 
Factor” J Surg Res 21:125-129, 1976. 
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For literature and patient education 
material, send coupon to Medical Dept., 
Whitehall Laboratories, 685 Third Avenue. 
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j Trichomonas 


Triple target therapy li inier vaginitis 


... BETADINE | 
Microbicides Vaginitis Regimen 


m Broad-spectrum microbicidal action kills all three pathogens usually 
responsible for infectious vaginitis—monilia, Trichomonas and 
. Haemophilus vaginalis. 

m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 

m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 
skin and natural fabrics. 
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Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 
AT HOME 


BETADINE' Vaginal Gel’ 


(povidone-iodine) 
BETADINE” Douche 


m inthe office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


m Prescribe BETADINE Vaginal Gel 


(povidone-iodine), one applicatorful 


of which is to be inserted each 
night. 


m Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


m After two weeks 


—Patient returns for an office visit. 


— |n more resistant cases, the 


regimen may be continued through 


1 or 2 cycles, if necessary. 


‘BETADINE’ Vaginal Gel 


- 


‘| further investigation. 


(povidone-iodine) 

Brief Summary 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 





Based on a review of this drug by the 
National Academy of Sciences—Nationa! 
Research Council and/or other informa- 
tion, FDA has classified the indications as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications requires 








Precaution 

If irritation, redness or swelling develops, 
discontinue use. The rare individual with history 
of iodine sensitization should not use this 
product, pending further investigation. 
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The Perinatal Center of the 
Department of Obstetrics and 
Gynecology at St. Paul-Ramsey 
Medical Center, St. Paul, Min- 
nesota has a full-time position 
available for qualified or eligible 
candidates in Maternal and Fetal 
Medicine. Academic rank accor- 
ding to experience and qualifica- 
tions. Excellent salary and fringe 
benefits. 

send curriculum vitae to: 

Erick Y. Hakanson, M.D., 
Chairman 


Dept. of Obstetrics 
and Gynecology 
St. Paul-Ramsey Medical Center 
Professor, University 
of Minnesota 
640 Jackson Street 
St. Paul, Minnesota 55101 


(Equal Opportunity/Affirmative Action Employer) 


GYNECOLOGIST 


Wanted to join 10 man 
family practice clinic 
in northwestern 
Wisconsin, 100 miles 
from Twin Cities. 
New 75 bed hospital. 
New Clinic. 

Lester A. Thompson, M.D. 
1020 Lakeshore Drive, . 
Rice Lake, 
Wisconsin 54868. 
715-234-9031. 
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A new oral maintenance regimen for 
estrogen replacement therapy 
with minimal endometrial stimulation 








For prompt, effective relief 
of vasomotor symptoms of 
the menopause with minimal 
endometrial stimulation 


: New 


STROV IS 


quinestrol ) 
Low maintenance dosage Minimal endometrial 


regimen of Estrovis stimulation at 


one 100-microgram tablet once a week (beginning recommended dosage 
two weeks after starting priming regimen of one 


tablet daily for seven days) 











Studies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 


Cut out and mail to: stimulation. 
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i Estrovis* (quinestrol). i { 
] | The therapeutic effectiveness, tolerance, and 
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- 1700 women. Total experience comparing 
i SIME ee j Estrovis to other synthetic estrogens and 
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| | smooth onset of action; a characteristic pattern of 
| Gy State Zip | smooth, downward regression of flushes over 
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time...no ups and downs of relief; excellent 
© 1980 Warner-Lambert Company tolerance over lengthy periods of treatment. 


A distinct metabolic profile 


in vivo studies indicate Estrovis® (quinestrol) is 

e Rapidly absorbed 

e Stored in fatty tissue as unchanged quinestrol 
(Estrovis ) 

* Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 


shown in a recent 
multicenter study? 


erapeutic results of double-blind controlled 
study of 156 patients comparing Estrovis to 
conjugated estrogens and placebo confirmed once 
a week Estrovis regimen as effective as a daily 
egimen of conjugated estrogens (cyclic basis ); 
common estrogenic side effects with Estrovis 
comparable to those with conjugated estrogens; 
relief of flushes obtained more rapidly with 
Estrovis—during first week's priming regimen 
fpatient evaluation ). 


Baumgardner SB, Condrea H, Daane TA, et al: Replacement estro 
nda for menopausal vasomotor flushes. Obstet Gynecol 51: 445. 


simple, convenient dosage 
schedule 


Priming regimen: |}; 

one 100-micro- reek | | | 
gram tablet daily} | — | — | 
for seven days. 2 | 
Maintenance laa Tier) 
regimen: one 100-| `, | 

microgram tablet | — 

weekly thereafter | 

beginning two 

weeks after 

starting therapy. 
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ESTROV IS 
quinestrol) | 


. The proper dosage 
of the proper estrogen 
for the proper patient 


BRIEF SUMMARY 
(Full Prescribing information including references and patient insert are available on request.) 
Federal law prohibits dispensing without prescription. 


WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 

Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 

ens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausa! symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need" for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or etc abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous than "synthetic" 
estrogens at equiestrogenic doses. 

2. s Should not be Used During Pregnancy. 

The ‘use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case control study estimated a 
4,7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion), Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 

- limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

|n the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is cons:derable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. is 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


- DESCRIPTION . . 
Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 


Estrovis (quinestrol) is the 3-cyclopentylether of ethiny! estradiol. The chemical name is 3-cyclopertylog-L7a-ethyny- 


estra-1,3,5(10)-trien-17B-ol. 
It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 
CLINICAL PHARMACOLOGY iy 


. 


2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbladd 
disease in women receiving postmenopausal , similar. to the 2-fold increase previously noted in users of ora 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. . 
3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effects o 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal estroge’ 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expecte 
that the larger doses of used to treat prostatic or breast cancer or postpartum breast engorgement are more likel 
to result in these adverse , and, in fact, it has been shown that there is an increased risk of thrombosis in me 
Teceiving aa for prostatic cancer and women for postpartum breast engorgement. 
a. Thromboembolic disease. It is now well established that users of oral contraceptives have an increased risk of variou; 
thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and myocardit 
infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptiv 
users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An increase 
risk of postsurgery thromboembolic complications has also been reported in users of ora! contraceptives. If feasible 
estrogen should be discontinued at least 4 weeks before surgery of the type associated with an increased risk ¢ 
thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of estrogens has not be 
found, this does not rule out the possibility that such an increase may be present or that subgroups of women who 
underlying risk factors or who are receiving relatively large doses of estrogens may have increased risk. Therefore, estrogen 
should not be used in persons with active thrombophlebitis or thromboembolic disorders, and they should not be use 
(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use. The 
should be used with caution in patients with cerebral vascular or coronary artery disease and only for those in whe 
estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate an 
breast, have been shown in a large prospective clinical trial in men to increase the risk of nonfatal myocardial infarctio 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic an 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Althoug 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not ye 
been reported in associatien with other estrogen or progestogen preparations but should be considered in estrogen use 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also bee 
adi " Mer taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is 
nown at this time. - 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is iow 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estroge 
use, especially if high doses are used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients o 
estrogen-containing oral contraceptives. For this reason, diabetic patients should be carefully observed while receivin 


estrogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and bon 
metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium level 


A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatmen 
and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, ani 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year withou 
another physical examination being performed. 

2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might be influenced b 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal < 
excessive uterine bleeding. mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not cle: 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depressi 

should be carefully observed. ITE 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. TCR S "i 


x 


6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. — . 
7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice whi 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, t 
medication should be discontinued while the cause is investigated. iy 
8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered wit 
caution in such patients. 
9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patient 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 
10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in who 
bone growth is not complete. —.— 
1l. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The followin, 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increase 
prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ag 
 gregability. c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measure 
by PBI T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T. 
. Concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response t 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentratior 

B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. - 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only whe 


« 4 


clearly necessary ae many drugs are excreted in human milk. 


ADVERSE 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder diseası 
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Effect of nicotine upon uterine blood flow in the 


pregnant rhesus monkey 


KOTARO SUZUKI, M.D., PH.D. 
LAWRENCE J.-MINEI, M.D. 
E. ERNEST JOHNSON, M.D. 


— Boston, Massachusetts 


i Acute effects of nicotine upon the uterine blood flow, blood pressure, maternal and fetal acid-bas 





state, and oxygenation were determined in eight pregnant rhesus monkeys near term. Nicotine was 
infused intravenously to the. mother in a dose of 100 ug/kg of body weight/minute over 20 minutes. ` 
The flow rate was measured with the use of the electromagnetic flowmeter. Significant decrease in 
the uterine arterial blood flow rate, as much as 38% of the control value, was observed during the 
first 15 minutes of the infusion while aortic pressure increased by 14%. Acidosis and hypoxia 
resulted in the fetus. Considered together with our previously reported data, the present 
investigation appears to indicate that the adverse effects of nicotine to the fetus are due to the 
combined effects of the reduced uterine blood flow and the transmitted nicotine to the fetus. (AM. J. 


- OBSTET. GYNECOL. 133:1009, 1980.) 


Suzuki and associates! previously reported that a 
pharmacologic dose of nicotine administered to the 
pregnant rhesus monkey resulted in marked car- 
diovascular disturbances in both mother and fetus and 
metabolic and respiratory acidosis and hypoxia in the 
fetus. The adverse effects cf nicotine to the fetus were 
hypothesized to be due to the combined effects of the 


diminished uterine perfusion and the transmitted ^: 


nicotine to the fetus. Later the same authors investi- 
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gated placental transfer and distribution of nicotine in 
pie an rhesus monkeys and found that. nicotine 
crossed the placenta rapidly from mother to fetus and 
remained in higher concentration in the fetal circula- 
tion than the maternal, that its disappearance from the 
fetal blood was slower than that from the maternal cir- - 
culation, and that nicotine concentration was high in 
adrenal glands, heart, kidneys; stomach wall, and 
spl en of the fetus.* The amount of nicotine present in 
an entire fetus, however, was only a small fraction of 
the Itotal dose given. to thé mother, accounting for ap- 


E to 4%. Also, the previous findings! that ` 


he cardiovascular responses to nicotine differed de- 
pending upon. whether it was given to the mother or to 
the fetus directly, and that; only maternally adminis- 
tered nicotine caused significant acidosis and hypoxia 
in the fetus seemed to indicate the diminished-uterine 
circulation resulting from vasoconstrictive effect of 
tS as the main responsible mechanism for the 
adverse effect of nicotine to the fetus. To test this hy- 
pothesis, the preserit study concerns itself with the ef- 
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\ 1010 Suzuki, Minei, and Johnson . 
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Fig. 1. Changes in aortic pressure and uterine arterial blood 
flow in the pregnant rhesus monkey following intravenous 
infusion of nicotine to the mother. (Infusion rate was 100 
AU g/kg/min over 20 minutes.) 


fect of nicotine upon the uterine blocd flow rate in the 
pregnant rhesus monkey. . 


Material and method 


Eight pregnant rhesus monkeys (Macaca mulatta) in 
the third trimester of pregnancy (term 168 days) were 
used in this study. The gestational age was estimated 
from the fetal head size on palpation and birth weight 
of the fetus. All the monkeys were free from diseases. 
The preparation and intrauterine operative proce- 
dures are the same as those described previously in 
detail? Describing briefly, the monkey received a pre- 
medication phencyclidine hydrochloride (Sernylan, 
Parke, Davis & Co., Detroit, Michigan), 1 mg/kg of 
body weight (BW) intramuscularly following overnight 
fasting except for water. NO — O; and halothane an- 
esthesia were given via an endotracheal tube, the con- 
centration of halothane being kept at less than 0.5%. 
The maternal electrocardiogram (ECG) electrodes 
were applied. The femoral artery was catheterized with 
a polyethylene tube to the level of the abdominal aorta 
for blood pressure recording and blood sampling for 
acid-base analyses. Thé uterus was exposed through a 
midline abdominal incision and exteriorized. With 
transillumination the placental margins and interpla- 
cental vessels were identified. The fetal neck was placed 
in an avascular area in somewhat extended position. 
The uterine wall and fetal skin were incised and held 
together to prevent leakage of the amniotic fluid. In 
five animals, the fetal carotid artery was catheterized 
with a polyethylene tube or silastic T-tube to the level 
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_of the aortic arch for pressure recording and blood 


sampling for acid-base analyses. The fetal skin was 


PLE 


closed. A fetal ECG electrode (silver-silver/chloride- .. 


Hon type) was attached on the fetal scalp or shoulder 
and an additional polyethylene catheter was placed in 


' the amniotic fluid cavity for intrauterine pressure re- 


cording. The uterine wall was closed and the uterus 
was replaced in the peritoneal cavity. Then a uterine 
artery was dissected and exposed. A cuff-type flow 
transducer (inside diameter 1 mm) of an electromag- 
netic blood flowmeter (Micron Instruments, Inc., Los 
Angeles, California) was applied snug tight to the uter- 
ine artery at right angle and secured in place by an- 


choring sutures to surrounding tissues. The abdomen 


was closed. The animal was allowed to recover from 
anesthesia in the left lateral position and maintained 
lightly restrained under sedation with Sernylan. Blood 
pressure of the mother and fetus, amniotic fluid pres- 
sure, uterine blood flow, and maternal and fetal ECG 


were continuously recorded throughout the experi- : 


mental period on a multichannel recorder. Periodic 
blood sainples were obtained from the maternal and 
fetal arteries for acid-base analyses. Total volume of 
sampled blood was less thar: 2 ml in mother and fetus. 
In the remaining three animals, fetal vessel catheteri- 
zation was omitted so that a uterine arterial blood flow 
rate, maternal aortic pressure, maternal and fetal ECG, 
and amniotic fluid pressure were measured without so 
much disturbing the fetus. 

Nicotine solution for infusion was freshly prepared 
from pure nicoune (Eastman Organic Chemicals, 
Rochester, New York) which was dissolved in normal 
saline to give a concentration of 1 mg/ml. Nicotine, 
2 mg/kg of BW, was infused intravenously into the 
maternal femoral.or saphenous vein over 20 minutes 
(100. ug/kg/min). This rate of infusion of nicotine to 
the pregnant monkey was used since it is known to 
produce significant cardiovascular disturbarices in both 
mother and fetus and hypoxia and acidosis in the 
fetus.! m 

Each experiment consisted of a control period of 45 
to.60 minutes during which cardiovascular and acid- 
base states of both mother and fetus were assessed and 
stable states were attained. Then, the infusion of 
nicotine was carried out over 20 minutes. The observa- 
tion was made continuously for 40 to 60 minutes 
beyond the end of the infusion. All the mothers and 
fetuses were alive at the end of the experiment. The 
experiment was usually repeated and, in some animals, 
it was repeated on the next day. Within one to four 
days following the initial experiment, the fetus was de- 
livered either spontaneously or by hysterotomy and 
weighed. In the present report, the results of only the 
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Fig. 2. A representative tracing illustrating the effects of the constant intravenous infusion of 
nicotine (100 ug/kg/min over 20 minutes) to the monkey mother. 
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Table I. Descriptive data of the experimental animals 
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first experiment conducted in each animal are analyzed E 


in order to avoid any cumulative effect of nicotine or 
tolerance to it. 


Results oo = 


General descriptive data of the experimental animals 


are given in Table I. The approximate gestational ages : 
which were estimated from fetal weight! ranged from 


135 days to.term (last 20% of length of gestation). The 
control values of a uterine blood flow ranged from 10 
to 48 ml/min with a mean flow rate of 28 + 3.7 (SEM) 
ml/min. The control aortic pressure of the mother 
ranged from 60 to 155 mm Hg with a mean pressure of 
119 + ‘12,2 (SEM). mm Hg. The acid-base state and 


oxygenation of both mother and fetus were within . 
. normal range. The mean percentage changes of a uter- 


ine blood flow rate and maternal aortic pressure from 
control values in the eight monkeys are shown in Fig. 1. 
A representative tracing in an actual experiment is 
shown in Fig. 2. Soon after the infusion of nicotine 


started, marked decrease in a uterine blood flow rate 


was noted. Falls in mean percentage changes in flow 
rates were 19,3 X 5.9 (SEM) % at 5 minutes, 
38.8 + 11.8 (SEM) % at 10 minutes, and 37.4 + 12:1 
(SEM) % at 15 minutes following the start of the infu- 


sion. These percentage changes from control values 
were statistically significant (p «0.01, Student t test). 


' By 10 minutes after the end of the infusion (30 minutes 


following the start of the infusion), a uterine arterial 
flow generally recovered to control value and thereaf- 
ter, the mean percentage changes in flow rates were not 
statistically significant. Although the general pattern of 
the uterine arterial flow change was well expressed in 
the mean percentage change, individual variation in 
the flow change was also quite noticeable. The monkey 
No. 136 did not show any change in flow until 10 min- 
utes after the end of the infusion when a 3096 fall oc- 
curred and 30 to 5096 decrease was observed over the 
next 30 minutes. In the monkey No. 138, the flow de- 
creased progressively till 10 minutes after the end of 


' the infusion when the fall reached 5096 of the control 


value, and then it recovered over the next 30 minutes. 
The monkey No. 137 did not show any change in the 


- How rate. 


. The mean percentage change i in the mean aortic 
pressure of the mother increased progressively up to` 
15 minutes. following the start of the infusion. Rises in 
mean percentage changes in aortic pressure were 
6.8 + 1.1 (SEM) 96 at 5 minutes; 13.1 + 2.2 (SEM) % at 
10 minutes, and 14.3 + 3. 3 (SEM) % at 15 minutes fol- 
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Fig. 3. Changes in acid-base state and oxygenation of the - 
mother and fetus of the rhesus monkey following intravenous ` 


infusion of nicotine to the mother. (Infusion rate: 100 ug/ 
kg/min over 20 minutes.) ` 


lowing the start of the infusion of nicotine. hex: 
changes from control values were statistically sig- 


nificant (p < 0.01, Student t test). Then the aortic pres- 
sure decreased gradually toward control value, but at 


30 minutes it still remained 10.6 + 3.7 (SEM) % above | 


control values (p < 0.025). This pattern of change in 
the maternal aortic pressure is similar to that observed 
previously." . 

: Changes in acid-base state and oxygenation of the 
mother and fetus in response to nicotine infusion to the 
mother were also similar to those observed previously! 


and are shown in Fig. 3, namely, very slight respiratory 


alkalosis and no change in oxygenation in the mother, 
and combined respiratory and metabolic acidosis and 
hypoxia in the fetus. The mean fetal arterial pH fell by 
as much as 0.100 + 0.001 (SEM) a: 30 minutes and 
0.110 + 
of the infusion (p « 0.01). Marked fall in the fetal ar- 
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terial Po,’by 13.0 + 1.0 (SEM) mm Hg was noted at 15 - 
minutes (p < 0.01) when the mean uterine blood flow - 


fell by 38%. 


Comment 


Measurement of a uterine UN blood flow in the 
pregnant rhesus monkey with the cuff-type elec- 
tromagnetic flowmeter was quite difficult mainly be- 
cause of its small size, and it took us extensive practice 
with trial and failure before successful measurement 
was obtained. À number of previous reports by others 
on uterine blood flow rate in pregnant monkeys were 
based upon the measurement. with a steady-state 


. diffusion-equilibrium method.5-? The two methods are 


based upon completely different principles and mea- 
sure different aspects of the blood flow. The flowmeter 
measures continuously the instantaneous blood flow 
rate of the particular vessel to which a cuff flow probe is 
attached, while the diffusion- -equilibrium method de- 


termines the rate of the total blood flow of the entire | 


vessels which perfuse an entire organ over a certain 


unit of time. Each method and its respective result has: 


its proper: place. However, the flow rates determined 
by the two methods cannot be compared. For the pur- 
pose of the present investigation, namely, for determi- 
nation of the acute effects of a certain chemical agent 
upon the uterine blood flow rate, the blood flowmeter 
method is useful. Control values of a uterine artery 
flow rate in the présent investigation were considered 
to be reasonably normal since they were stable and 
other cardiovascular. parameters, acid-base state, and 


oxygenation of both mother and fetus were within - 


normal range. ~ 

The current investigation revealed that significant 
reduction in the uterine arterial blood flow resulted in 
the pregnant monkey in response to nicotine infusion. 
The infusion rate was. 100 «g/kg BW per minute over 
20 minutes, which caused marked cardiovascular dis- 


turbances in both mother and fetus and acidosis and - 


hypoxia in the fetus as reported by us previously.! We 
also showed previously rapid trarismission of nicotine 


. across the placenta from mother to fetus, its higher 


concentration and slower disappearance in the fetal 


circulation than the maternal, its high concentration in | 


certain fetal organs, but presence of only a-small frac- 
tion (1 to 496) of the total dose of nicotine in an entire 
fetus, when nicotine was injected into the mother.? It 
was hypothesized that the adverse effects of. nicotine to 
the fetus: were due to the combined effects of the 
transmitted nicotine to the fetus and the reduced uter- 
ine blood flow. The result of the present investigation 
appears to substantiate this hypothesis. Since diffusion 
of oxygen from mother to fetus across the placenta is 
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mainly dependent upon the uterine blood flow rate, 
nearly 40% reduction in the uterine blood flow rate 
over at least 5 minutes would considerably reduce oxy- 
gen transfer to the fetus. Indeed, Parer and associates? 
reported that the oxygen consumption of the pregnant 
uterus in macaques was directly related to the rate of 
uterine blood flow. They showed that the arterioven- 
ous oxygen difference across the monkey uterus in- 
creased as the uterine blood flow decreased, but that 
the increase was not sufficient to maintain the oxygen 
uptake by the pregnant uterus. Since Makowski and 
associates? showed that 8496 of the maternal uterine 
blood passed through the placenta in pregnant sheep 
near term, it is reasonable to assume that reduced oxy- 
gen uptake by the pregnant uterus primarily indicates 
decreased oxygen transfer to the fetus. Thus, a de- 
crease in uterine blood flow and oxygen supply to the 
fetus must be a significant factor responsible for fetal 
hypoxemia and mixed respiratory and metabolic 
acidosis. 

As to the mechanism of decreased uterine blood 
flow, complexity of pharmacologic effects of nicotine 
makes the explanation rather difficult. It is known that 
nicotine acts like acetylcholine upon autonomic ganglia 
and skeletal muscle, as well as upon the central nervous 
system, and that the action at all three sites is one of 
stimulation followed by depression. The chemorecep- 
tors of the carotid and' aortic bodies are stimulated by 


s 
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minute doses of nicotine and reflex hyperpnea, hyper- - 
tension, and cardiac acceleration result? Epinephrine 
is released from the adrenal glands by nicotine and it, 
in turn, produces cardiovascular changes of its own.'° 
Epinephrine is known to be vasconstrictor for the uter- 
ine vascular bed. Thus, net cardiovascular response to 
nicotine could be quite variable, depending upon doses 
of the drug. Rise in aortic pressure and fall in uterine 
arterial flow suggest an active vasoconstriction of the 
uteroplacental vasculature though the vascular resis- 
tance could not be determined since uterine arte- 
riovenous pressure difference was not measured. 

The findings in the present investigation in pregnant 
rhesus monkeys differ from those reported by Kirsch- 
baum and associates!! on effects of nicotine injection in 
pregnant sheep. These investigators found a charac- 
teristic acute decrease in blood pressure followed by a 
more sustained prolonged blood pressure increase and 
changes in uterine blood flow rates which paralleled 
the maternal blood pressure changes, following a single 
injection of nicotine into the gravid ewe in a dose of 2.5 
g/kg. They observed no changes in fetal cardiovascu- 
lar functions. The dose of nicotine they employed was 
much smaller than that used in the present investiga- 
tion. The mode of its administration was also different. 
Differences in experimental preparations and animal 
species may also account for the difference in findings. 
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The inhibition of premature labor with indomethacin 
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We administered indomethacin orally for the treatment of premature labor in a prospective, 
randomized, double-blind fashion, and all infants were followed up. Indomethacin was significantly 
more effective than placebo in inhibition of premature labor during a 24-hour course of therapy, with 
treatment fa lure during therapy occurring in only one of 15 indomethacin-treated patierts compared : 
to nine of 15 placebo-treated patients (p « 0.01). Mean plasma concentrations of indomethacin 
were approximately 0.8 ug/ml at both 4 and 12 hours after administration. Mean plasma levels of 
15-0xo-13,14-dihydroprostaglandin Fz (PGFM) were similar in the two groups before treatment, 
decreased markedly in the indomethacin group by 4 hours, and were not detected at 12 hours in all 
but the one indomethacin-treated patient who was delivered within 24 hours. Patients in the placebo 
group who were delivered prematurely had higher pretreatment PGFM levels (mean + SE, 83 + 18 
pg/ml, n = 9) than the patients who responded to placebo (25 + 6 pg/ml, n = 6) (p « 0.05). There 
was no difference between the ndomethacin and placebo groups with respect to gestational age at 
delivery, birth weight, and neonatal morbidity and deaths. In particular, we found no evidence of : 
premature closure of the ductus arteriosus, pulmonary hypertension, or increase in bleeding 
problems among the infants exposed to indomethacin in utero. Although no difference in neonatal 
outcome was observed in this small number of patients, it would seem prudent still to consider 
indomethacin as an experimental therapy. (AM. J. OBSTET. GYNECOL. 136:1014, 1980.; 


THE PHYSIOLOGIC FACTORS responsible for initia- 
tion and maintenance of human labor are complex and 
not yet fully understood. Much evidence has accumu- 
lated that prostaglandins play an important role in 
mediating uterine contractions in labor and spontane- 
ous zbortion and thus may also be involved in the trig- 
gering of premature labor. Consequently, inhibition of 
| prostaglandin synthesis has been suggested as a poten- 
tial means of inhibiting premature labor. 
Two uncontrolled studies have cescribed the use of 
indomethacin for inhibition of premature labor. Zuc- 
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kerman and associates! treated 50 women who had clin-: 
ical evidence of premature labor; uterine contractions 
were stopped in 40. Wigvist and colleagues? reported 
reduction of uterine activity as measured by external 
tocometry in six patients in premature labor. No ad- 
verse fetal effects attributable to indomethacin were 
noted in either study. 

However, these studies do not satisfactorily establish 
the efficacy or safetv of indomethacin administration 
for this indication, since they were uncontrolled and 
had limited pediatric follow-up. Demonstration. of 
efficacy is difficult without concurrent placebo controls 
as 2096 to 4896 of patients thought to be in premature 
labor respond to placebó or simple supportive mea- 
sures.? 4 Controls and careful pediatric follow-up are 
equally important for evaluation of safety, since several 
physiologic functions of the fetus and newborn infant 
are mediated by prostaglandins. Inhibition of prosta- 
glandin biosynthesis by indomethacin or aspirin has 
been associated anecdotally with premature closure of 
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the Cuctus arteriosus,? pulmonary hypertension,? and 
hemorrhagic diathesis in the neonate.’ 

We administered indomethacin for.the inhibition of 
premature labor in a prospective, randomized, double- 
blinc, placebo-controlled fashion, including examina- 
tion and follów-up of all infants. 


Material and methods 

Patient selection. Women who presented to the 
obstetric services of The Johns Hopkins Hospital and 
the Baltimore City Hospitals from June, 1976, to June, 
1978, were considered for this study if they were in 
premature labor between 24 and 35 weeks of gestation 
and had intact fetal membranes. Criteria for the diag- 
nosis of premature labor were: cervix at least 2 cm 
dila:ed or 75% effaced or a change in the cervix during 
a period of observation and painful or regular contrac- 
tions léssthan 5 minutes apart. Patients were excluded 
from the study if the cervix was 4 cm dilated, if the 
membranes were ruptured, or if there was any indica- 
tior of intrauterine infectión or intrauterine growth 
reterdation. Sensitivity to salicylate or a history of pep- 
tic ulcer disease was also considered as a contraindica- 


tión to indomethacin therapy. All patients were advised: 


that the design of the study included a placebo control 
and written informed consent was obtained. 

Patient treatment. Patients were randomly assigned 
to -eceive identically appearing hard gelatin capsules 
cortaining either 25 mg of indomethacin (Indocin) or a 
laczose placebo. Capsules were placed in envelopes and 
allocated to patients according to a table of random 
numbers in a double-blind fashion. The dosage sched- 
ule was two capsules initially, followed by one capsule 
every 4 hours for 24 hours. Venous blood specimens 


for determination of plasma 15-oxo-18,14-dihydro- 


prostaglandin F,, (PGFM), indomethacin, estradiol, 
and progesterone were drawn from all patients before 
the first dose of study drug. PGFM and indomethacin 
assays were repeated 4 and 12 hours after the initial 
dasage. All patients had a pretreatment urine specimen 
analyzed for alcohol, salicylàtes, and some common 
psychoactive drugs. 

Evaluation of the labor pattern was made by external 
tozography, and continuous electronic monitoring of 
the fetal heart rate was performed. If there was no 
change in the cervix after administratiori of the medi- 
cation or if contractions ceased, administration of the 
capsules was continued for a total of 24 hours. If con- 
tractions recurred after discontinuation of the medica- 
tion, the protocol was repeated with the same study 
d-ug for an additional 24 hours. 

If there was progressive change in the cervix more 


. than 2 hours after the initial dose of capsules, a treat- 
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ment failure was declared and the medication was dis- 


continued. Alternative therapy for inhibition of prema- 
ture labor was allowed at this time. Treatment failure 
was defined to have óccurred at the time of progression 
of cervical dilatation duririg treatment beyond 4 cm or 
at the time of initiation of an alternative treatment for 
premature labor, including a second course of the 
study drug. If the infant was delivered within 24 hours 
of administration of the study drug, cord venous blood 
was assayed for indomethacin. 

Duration of pregnancy at initiation of therapy was 
determined by the date of the last menstrual period 
and the best estimate by physical examination. If these 
estimates were in disagreement, the gestational age cal- 
culated by sonographic measurement of the biparietal 
diameter was used. In all cases except one, which was 
subsequently excluded from the analysis, the Dubowitz 
score retrospectively corroborated the estimated gesta- 
tional age at therapy within 2 weeks. 

All infants born to study mothers were examined by 
a pediatrician with particular attention to the car- 
diovascular system, and a Dubowitz assessment and 
electrocardiogram were obtained. The pediatrician was 
not aware of the identity of the mother’s study drug. Ill 
infants were visited several times to document their 
neonatal course, and a complete | autopsy was per- 
formed on deceased infants. The clinical course of the 
infants was rated according to severity: (1) benign 
course or minor complications that were not life- 
threatening, (2) life-threatening complications, or (3) 


. death. All ratings were performed by one of us (R. W. 


or K. K.). 

Laboratory methods. Indomethacin concentration 
was determined by flame ionization gas chromatogra- 
phy of diazomethane-treated extracts of plasma? to 
which a:fluorinated derivative of indomethacin was 
added as an internal standard. The O-desmethyl me- 
iabolite of indomethacin was not detectable by this pro-. 
cedure, which had a sensitivity of 0.1 ug/ml of plasma 
for indomethacin measurement. A pretreatment urine 
specimen was analyzed for salicylate by the ferric nitrate 
procedure and for commonly used psychoactive drugs 
by. the enzyme-monitored immunoassay technique. 

Progesterone was measured by radioimmunoassay? 
with the use of antiserum against 11-hydroxyproges- 
terone-hemisuccinate-human serum albumin coded 
S-88 from G. E. Abraham, Torrance, California. Es- 
tradiol was measured in a similar manner with the use 
of an antiserum against estradiol-178-6-carboxymeth- 
yloxine-thyroglobin, which was a gift from Drs. D. C. 
Collins and K. Wright, Emory University, Atlanta, 
Georgia. The PGFM radioimmunoassay has recently 
been described in detail? 
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Fig. 1. Time of failure after initiation of therapy in patients 
with premature labor given indomethacin or placebo. 


Statistical procedures. Cumulative treatment fail- 
ures and other quantal parameters in the indomethacin 
and placebo groups were compared by méans of the chi- 
square test with the Yates correction. Group mean val- 
ues were tested for differences according to the two- 
sided t test for unpaired data with p < 0.05 as the level 
for statistical significance. For assay values reported as 
“nondetectable”, t tests were performed, with the limit 
of sensitivity of the assay used as the value and also with 
the value considered to be zero. In no instance did the 
outcome of a test of significant differences depend on 
' which values were used. 


Results 


A total of 32 mothers entered the study; 17 received 
indomethacin and 15 received placebo. Two indo- 
methacin-treated patients were excluded from the 
analysis of results: One vomited the initial capsules and 
achieved no detectable blood level of indomethacin; 
the other received two 24-hour courses of indometha- 
cin, and 9 days after the first course Gf therapy she was 
delivered of an infant weighing 3,600 grams with an 
estimated gestational age of 39 weeks by Dubowitz 
score. Although the labor was inhibited by the in- 
domethacin, in retrospect the patient was in term labor 
and was treated in error. The infant had an uncompli- 
cated neonatal course. 

Of the remaining 30 patierits, 15 received indo- 
methacin, including one delivered of twins, and 15 re- 
ceived placebo. At entry into the study, there was no 
significant difference between the groups in respect to 


race, age, weight, parity, gestational age at treatment, .: 


plasma progesterone level, plasma estradiol level, 
progesterone/estradiol ratio, plasma PGFM level, or 
cervical effacement (Table I). The only significant dif- 
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Table I. Characteristics of study population at entry. 


into study* | B d 


No. of patients: 15 15 
Black 13 I0 
Primigravida 7 8 
Patierits with previous 8 2 
spontaneous abor- 
tion 

Patients with previous 4 3 
premature deliveries M 

Age (yr) 2] €] 20 x I- 

Weight (pounds) 136 + 6 124 x5 

Effacement (96) 48 +8 48 € 8 

Dilatation (cm) 1.9 + 0.2 1.2 + 0.21 

Gestational age (wk) 3920 + 0.7 80.0 + 0.8 

Progesterone (ug/ml) 126+ 15 (13) 95211 

Estradiol (ug/ml) 20+2 (13) 18 + 3 

Progesterone/estradiol 8.2 + 1.8 (13) 7.72 1.6 

PGFM (pg/ml) 45 + 15 (14) 59+ 13 (14) 


n & 15 except where indicated in parentheses. . 


* Except for numbers of patients, all other values are means 
+ standard errors. 


tp « 0.05 by t test. 


ference was a greater mean cervical dilatation in the 
indomethacin group. B 
Indomethacin was significantly more effective than 
placebo in inhibition of premature labor during the 
24-hour course of therapv. Treatment failure occurred 
during the initial 24-hour treatment course in only one 
of 15 indomethacin-treated patients compared to nine 
of 15 placebo-treated patients (p « 0.01) (Fig. 1). 
Twenty-four hours after discontinuation of the drug, 
treatment had failed in a total of three patients in the 
indomethacin group and 10 in the placebo group 
(p < 0.05). After this time there was no significant dif- 
ference between the two groups. There was no differ- 
ence in blood loss at delivery or in the incidence of 
postpartum endometritis in the two groups. 

No patient in the indomethacin group subsequently 
received other drugs for premature labor although 
three received a second 24-hour course of indometha- 
cin and were designated as having treatment failure at 
the time of initiation of the second course. All three 
were delivered less than 24 hours after the last dose of 
the second 24-hour course of indomethacin. In the 
placebo group, three patients were given isoxsuprine 
and one. received intravenous alcohol, but all four were 
delivered within the subsequent 3 days. In addition, 
two patients received a second course of placebo and 
both were delivered at term; one of these patients had a 
cervical suture placed after the first course. 

T'wo patients in ihe indomethacin group were desig- 
nated as having treatment failure within 72 hours in 
association with unrecognized chorioamnionitis with in- 
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Table II. Neonatal outcome* 


Gestational age (wk) 39.224.) 33.0 + 1.2 
Weight (gm) 2,290 c 219: 31,929 2 220 
No. of infants: 16 15 - 
Male |. 8 d 
Benign course or minor 13 lI 
complications 
Life-threatening complica- 1 2 
tions 
Death 2 2 


* Except for numbers of infants, other values are means + 
standard errors. 


tact membranes. The drug was discontinued in one 
patient when the cervix reached 4 cm of dilatation and a 
temperature of 100.8° F developed 3% hours after 
administration of the drug. A second patient received 
two 24-hour courses of indomethacin, 24 hours apart, 
and developed a temperature of 100.8? F 4 hours after 
the last dose. | 

Mean indomethacin and plasma PGFM concentra- 
tions determined at 4 and 12 hours after the first dose 
of drug are shown in Fig. 2. In the indomethacin group 
the mean plasma concentrations of the drug were ap- 
proximately 0.8 ug/ml after both 4 and 12 hours, and, 
as expected, indomethacin was not detectable in the 
placebo group. Mean plasma PGFM levels were similar 
in the two groups before treatment, decreased mark- 
edly in the indomethacin group by 4 hours, and were 
nondetectable at 12 hours in all but one patient, who 
was delivered within 24 hours. 

Patients in the placebo group who were considered 
to have treatment failure within 24 hours had a higher 
pretreatment PGFM level (mean = SE, 83 + 18 pg/ 
ml, n = 9) than the patients who responded to placebo 


| (25 + 6 pg/ml, n = 6) (p « 0.05). 


Cord blood obtained from five indomethacin-treated 
patients who were delivered 14 to 22 hours after the 
last dose was also analyzed for the drug; no sample 
contained detectable levels. However, there was also no 
detectable level in any of the corresponding maternal 
blood specimens obtained at delivery. 

Analysis of pretreatment urine specimens revealed 
no salicylate in any patient. Urine from four patients in 
the placebo group and two in the indomethacin group 
was found to contain barbiturates. Two of the barbitu- 
rate-positive patients in the placebo group also had 
benzodiazepine drugs in the urine. One patient in each 
group had been given 10 mg of morphine prior to 
entry into the study and one patient in each group was 
on a prior regimen of therapy with 17a-hydroxypro- 
gesterone caproate (Delalutin). One pauent in the in- 


domethacin group had previously been treated at 


~ 
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indomethacin 


Plasma Conc., (ng/ml) 


Plasma Conc., (pg/ml) 





0 4 12 
Hours after Initiation of Therapy 


Fig. 2. Indomethacin and 15-oxo-13,14-dihydro-prostaglan- 
din Fz concentrations in plasma. Open bars represent the 
placebo-treated group and filled bars, the indomethacin- 
treated group. The dotted line indicates the sensitivity of the 
assay procedure. 


home with 10 mg of oral isoxsuprine (Vasodilan) and 2 
ounces of an unspecified alcoholic beverage. | 
There was no significant difference between the in- 
fants in the two groups with respect to sex, gestational 
age at delivery, birth weight, and neonatal morbidity or 
mortality (Table lI) Analysis of the distribution of 
complications between the two groups of infants did 
not reveal significant differences (Table III). All elec- 
trocardiograms were normal. In particular, there was 


no evidence of premature closure of the ductus arte- 


riosus, pulmonary hypertension, or increase in bleed- 
ing problems among the infants exposed to indometh- 
acin in utero. 


Comment 

Prostaglandin inhibitors are an attractive alternative 
to other drugs used for inhibition of premature labor 
because they are easily administered and well tolerated 
by the mother, but concern about possible adverse ef- 
fects of prostaglandin inhibition in the infant might 
limit their usefulness. This study was designed primar- 
ily to evaluate the effectiveness and possible toxicity of 
a short course of indomethacin for inhibition of prema- 


ture labor. 


Ihe randomized assignment to indomethacin ‘or 
placebo treatment produced comparable groups in all 
respects except for a greater degree of cervical dilata- 
tion in the indomethacin group which would be ex- 
pected to produce a bias in favor of the placebo group. 
Indomethacin was markedly more effective than pla- 
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Table III. Neonatal complications 


Minor (not life-threatening): 


‘Bleeding (excessive bruising, 2 2 
bloody cerebrospinal fluid) 

Suspected necrotizing entero- 2 2 

- colitis* 

Respiratory distress (transient 3 2 


tachypnea or mild to moder- - 
ate respiratory distress si: 


drome) 208 
Hyperbilirubinemia* | E Ua 5 
Metabolic abnormality l 5 


Major (life-threatening): 
Pneumothorax 
Bronchopulmonary dysplasia 
Severe réspiraiory distress syn- 

drome, persistent fetal circula- 
tion, paterit ductus arteriosus 
with congestive heart failure 
Bradycardia and premature 1 0 
atrial contractions 


Cm o 
— ND h2 


` Chronic hepatitis 0 1 
Hydrocephálus 0 J 
Direct cause of death: 
Necrotizing. enterocolitis 1 0 
Severe respiratory distress syn- ] 0 
‘drome (weight 630 gm) 
Sepsis (group B streptococcus) 0 I 
Stillbirth (weight 370 gm) 0 1 


Many infants had more than one diagnosis. Apnea is not 
listed separately as it always occurred with other diseases. 

* Clinical manifestations compatible with this diagnosis but 
lack of confirmatory pathologic or radiologic findings. 

{Total bilirubin >15 wg/dl or infant treated with pho- 
totherapy. None required exchange transfusion. 


cebo. during the 24-hour treatment interval and a 


statistically significant difference was found with a rel- 
atively small number of patients. However, a 24-hour 
treatment course was insufficient to cause prolonged 
arrest of labor in several patients. A second 24-hour 
course of indomethacin instituted after resumption of 
labor in three patients also appeared effective during 
the treatment period. As a clinically significant prolon- 
gation of gestation was not achieved, we could not doc- 


umént that a 24-hour course of indomethacin caused - 


any improvement in neonatal outcome; however, there 
were no detectable adverse effects of the drug with this 
dosage. A short course of indometkacin might be of 
particular use for delaying labor temporarily, e.g., for 
transporting the mother to a tertiary care center, as 
opposed to Significantly altering the total intrauterine 
time. `. | E 

-PGFM is the major circulating metabolite of prosta- 
glandin Fj4,!! which is known to have a potent uterine 
contractile effect. It is possible that other uterotonic 
products of prostaglandin biosynthesis are more im- 
portant than PGF in mediating labor contractions but, 
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because indomethacin inhibits prostaglandin biosyn- 
thesis at the early cyclooxygenase step, the production 
of these other compounds would also be inhibited. As - 
indicated by the decreasing plasma PGFM levels, in- `. 
domethacin markedly inhibited prostaglandin biosyn- 
thesis in all but one patient, whose labor progressed 
during treatment. She had a relatively high pretreat- 
ment plasma PGFM level of 73 pg/ml, which decreased 
to 53 and 39 pg/ml at 4 and 12 hours respectively, 
despite relatively high plasma concentrations of in- 
domethacin (0.42 and 1.04 i g/ml at 4 and 12 hours). 
Failure of the drug to inhibit prostaglandin formation 
may have been related, to the chorioamnionitis, which 
was inapparent at the onset of treatment but later rec- 
ognized. ° 

Two patients with intact membranes either devel- 
oped chorioamnionitis during the course of therapy 
with indomethacin or, more likely, had unrecognized 
chorioaranionitis at the time of initiation of therapy. 
Administration: of the drug might mask fever, but in 
our two cases a temperature elevation was noted 3% 
and 4 hours after administration of a capsule. If long- 
term therapy were to be considered, a minimum dos- 
age interval of 6 hours would decrease the risk of, 
masking temperature elevations, but this remains a 
significant potential disadvantage of the use of this 
drug. | 

Placebo controls are important in the evaluation of 
any new drug, and our data confirmed that approxi- 
mately one third of patients thought to be in premature 


. labor respond to placebo. Patients who failed to re- 


spond to placebo had a higher mean PGFM level than - 
the remaining grcup, pointing to a possible predictive 
value of this measurement. However, PGFM levels may ' 
simply reflect more advanced labor since these patients 
who were considered to have treatment failure also 
tended to have greater degrees of cervical dilatation. It 
has previously been shown that plasma PGFM levels 
rise markedly during premature labor.? j 
Plasmz levels of indomethacin achieved in these pa- 
tients were similar to those reported in male subjects on 
a comparable dosage schedule where comparison with 
intravenous dosing revealed complete bioavailability 
with both oral and rectal administration. In women in 
late pregnancy and in labor, the peak serum concen- 
trations after oral administration are lower than in 
nonpregnant women but are also reached within 1.5 to 
2 hours. One of our patients had only trace levels of 
the drug at 4 and 12 hours, which may reflect de- 
creased absorption during active labor. Failure to de- 
tect indomethacin in cord blood samples in our study is 
attributable to the elimination of the drug from the 
fetal-maternal system during the interval between dos- 
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ing and delivery since indomethacin ts known readily to 
cross the placenta. !3 


Blind evaluation of the newborn infants wrea no 


incidence of fetal toxicity attributable to indomethacin. 
The absence of electrocardiographic abnormalities and 


pulmonary hypertension in the present study suggests 


that closure in utero of the ductus arteriosus did not 
occur or that, if it did, it was so transient or incomplete 
as to have escaped recognition. Support for lack of clo- 
sure of the ductus arteriosus in this circumstance has 
been reported by Sharpe and associates,’ who demon- 
strated that in the rat constriction of the ductus in utero 
is dependent on gestational age, with premature 
fetuses being resistant to closure. Lack of closure or 
partial closure could also have occurred because of the 
low dose and short course of indomethacin used. It is 
also possible that transient narrowing occurred since 
the. ductus of a premature infant exposed to in- 
domethacin may reopen after initial closure.!? 

Because indomethacin and aspirin have been shown 
to cause platelet dysfunction in vitro,’ the status of the 
coagulation system in the treated mother and infant 
was of concern. However, bruising and bleeding prob- 
lems did not appear in excess in the indomethacin- 
treated patients. The duration of indomethacin's effect 
on platelets in vitro is much shorter than that of 
aspirin.!6 

Judgment of the appropriateness of indomethacin or 
any other treatment of premature labor must ulti- 
mately be based on the benefit-to-risk ratio of prolong- 
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ing gestation in terms of the long-term physical and 
mental health. of the offspring. In a population of pa- 
tients in premature labor it is possible that postponing 
delivery by any drug therapy is not of benefit to the . 
fetus. Indeed the preterm labor may be protecting the 
fetus from an adverse intrauterine environment. As — 
improved outcomes are achieved in neonatal intensive - 
care units, serious thought should be given to whether 
stopping the labor will truly benefit the fetus. Another 
hazard of treating premature labor is the possibility of 
inadvertent therapy of patients in term labor, and ac- 
curate assessment of gestational age is important be- 
fore using any drug to inhibit labor. 

The number of exposed babies in this study is too 
small to indicate that the drug has no. significant fetal 
toxicity. The actual cardiopulmonary complication rate 
could be as high as 2096 and complications could have 
been missed by chance in these 15 infants (9596 
confidence interval for a frequency of 0/15 is 0% to 
20%). It would thus seem prudent still to consider in- 
domethacin an experimental treatment and to limit its 
use in premature labor to protocol studies with in- 
formed consent from patients. 
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pitals and the expert technical assistance of Nancy 
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EMEN as a a a. acl... Oa! i a A Ah SF Ss 7 c C 


REFERENCES 


1. Zuckerman, H., Reiss, U., and Rubinstein, I.: Inhibition 
of human premature labor by indomethacin, Obstet. 
Gynecol. 44:787, 1974. 


. 2. Wiqvist, N., Lundstrom, V., and Gack, K.: Premature 


labor and indomethacin, Prostaglandins 10:515, 1975. 

3. Wesselius-DeCasparis, A., Thiery, M., Sian, A. Y L., et 
al.: Results of double-blind multicenter study with ritod- 
rine in premature labor, Br. Med. J. 3:144, 1971. 

4. Ingemarsson, L: Effect of terbutaline on premature 

` labor, AM. J. OBSTET. GvNEcor. 125:520, 1976. ; 

5. Arcilla, R. A., Thilenius, O. G., and Ranniger, K.: Con- 
gestive heart failure from suspected ductal closure i in ut- 
ero, J. Pediatr. 75:74, 1969. 

6. Manchester, D., Margolis, H. S., and Sheldon, R. E.: Pos- 
sible association between maternal indomethacin therapy 
and primary pulmonary hypertension of the newborn, 
AM. J. OBSTET. GYNECOL. 126:467, 1976. 

7. Friedman, Z., Whiteman, V., Maisels, M. J., et al.: In- 
domethacin disposition and indomethacin-induced plate- 
let dysfunction in premature infants, J. Clin. Pharmacol. 
18:272, 1978. 

8. Hellerberg, L.: Determination of indomethacin in serum 
and urine by electron-capture gas liquid chromatogra- 
phy, J. Chromatogr. 177:167, 1976. 

9. Abraham, G. E., Swerdloff, R., Tulchinsky, D., and Odell, 
W. D.; Radioimmunoassay of plasma progesterone, En- 
docrinology 32:619, 1971. 


4 


10. Ghodgaonkar, R. B., Dubin, N. H., Blake, D. A., and 
King, T. M: 13,14-Dihydro-15-keto-prostaglandin Fog 
concentrations in human plasma and amniotic fluid, Aw. 
J. Ossrer. GvNEcor. 134:265, 1979. 

11. Granstrom, E.: On the metabolism of prostaglandin Fog in 
female subjects: Structures of two metabolites in blood, 
Eur. J. Biochem. 2 7:462, 1972. 

12. Alvan, G., Orme, M., Bertillson, L., et al.: Pharmacokinet- 
ics of indomethacin, Clin. Pharmacol. Ther. 18:364,. 
1975. 

13. Traeger, A., Noschel, H., and Zaumseil, J.: The pharma- 
cokinetics of indomethacin in pregnant and parturient 
women and in their newborn infants, Zentralbl. Gynae- | 
kol. 95:635, 1973. 

14. Sharpe, G. L., Larsson, K. S., and Thalme, B.: Studies of 
closure of the ductus arteriosus, XII. In utero effect of 
indomethacin and Sodium salicylate in rats and rabbits, 
Prostaglandins 9:585, 1975. 


‘15. Merritt, T. A., DiSessa, T. G., Feldman, B. H., et al.: 


Closure of the patent ductus arteriosus with ligation and 
indomethacin: A consecutive experience, J. Pediatr. 
93:639, 1978. 


| 16. O'Brian, J. R., Finch, W., and Clark, E.: A Compain of 


an effect of different anti-inflammatory drugs on human 
plateléts, J. Clin. Pathol. 23:522, 1970. 


Evaluation of student performance in a multi-site 


clinical clerkship 
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Seattle, Washington 


A method for examining the equivalency of student performance in multi-site clinical clerkships is 
presented. Six student performance variables within the clerkship are explored: pretest, posttest, 

. Oral examination, presentation of a subject review, general clinical performance, and patient 
write-ups. Student achievemen: on two external examinations (a University of Washington School of 
Medicine third-year comprehensive examination and the Part Il examination of the National Board of 
Medical Examiners) is reviewed and compared. This method applied to an obstetrics and 
gynecology clerkship at the University of Washington reveals no significant differences in student 
performance among sites on the pretest, oral examination, and both external examinations, but 
there were differences on four nternal measures (posttest, presentations, write-ups, and clinical 
ratings). The use of this information for clerkship improvement and faculty development is 


described. (AM. J. OBSTET. GYNECOL. 136:1020, 1980.) 


WITH CLASS SIZES expanding, medical schools send 
an increasing number of students beyond the walls of 
university medical centers for portions of their train- 
ing. Practicing community physicians are entrusted 
with a progressively larger share of the responsibility 
for training medical students.! These physician-educa- 
tors often function with little or no formal training in 
teaching, without clearly defined expectations for stu- 
dent performance, and with limited feedback on their 
teaching effectiveness. 

In such decentralized medical education programs, a 
comprehensive planning management, and evaluation 
system 1s needed to ensure a quality academic program. 
This requires mechanisms to assure comparable clinical 
experience among sites? and consistency in student 
academic performance.? The purpose of this paper is 
to describe an approach to the evaluation of student 
performance among multiple clerkship sites and to ex- 
amine the results of an evaluation system in one such 
clinical clerkship. 
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Clerkship description 

The exemplar course is the basic clerkship in obstet- 
rics and gynecology offered at the University of Wash- 
ington from Julv I, 1977, to June 30, 1978. During this 
period, 165 third- and fourth-year medical students 


'enrolled in the clerkship. The clerkship is offered at six 


different sites: a 4-week course at the University in 
Seattle (71 students) and at a military hospital in 
Tacoma, Washington (31 students) and a 6-week 
course at a private hospital (7 students), at a health 
maintenance organization in Seattle (11 students), and 
at private hosp:tals in Spokane, Washington (19 stu- 
dents), and Boise, Idaho (24 students). Each of the pri- 
vate hospitals has accompanying preceptorships in pri- - 
vate offices. Subsequent to this study a seventh site has 
been established in Anchorage, Alaska, and all clerk- 
ships now last 6 weeks. 

All students begin the clerkship at the University 
with a half-day orientation and a pretest. This is fol- 
lowed by an orientation at each site. 

Expectations and evaluation procedures are the 
same for all students. Each student is responsible for 
mastering the objectives of the course as outlined in the 
course brochure. To help them attain the cognitive ob- 
jectives, standard textbooks are provided at each site, 
there are weekly meetings with designated faculty pre- 
ceptors, and an in-depth presentation on a topic of the 
student's choice is required. On the last day of the 
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clerkship all students return to the University for final - 
examinations and recording of their evaluation of the | 


course. 


Evaluation procedures 


Student performance in obstetrics and gynecology i is 


evaluated during and following the clerkship. During 


-the clerkship, six évaluation procedures are used to 
collect information on student performance. These in- - 


clude: pretest, observational ratings by faculty and res- 
idents on student clinical performance, reviews of writ- 
ten workups, ratings of an oral presentation on a topic 
in obstetrics or (gynecolaay posttest, and oral ex- 


. amination. 


The pretest is a 50-item, multiple-choice test which is 
administered during orientation on the first day. The 
pretest 3s used for research and instructional purposes 
and does not affect student grades. The posttest, which 
is completed on the last day, is a 75-item, multiple- 
choice examination. A criterion level has been estab- 
lished for honor, passing, and failing grades. The pre- 
tests and posttests are used to assess student acquisition 
of knowledge. 

An oral examination is conducted following the 
posttest. To increase the reliability of the oral exami- 
nation, a dozen cases were developed with a list of 
specific diagnostic questions to pursue in each case. 
One case in obstetrics and one in gynecology are pre- 


sented to the student for their review during the. 


examination. Each faculty member involved examines 
at least two students jointly with another faculty 


member before evaluating students alone. Examiners, 


are drawn from the full-time and clinical faculty. In 
addition, an education specialist occasionally sits in, ob- 
serves the process, and gives faculty members feedback 
and suggestions for standardizing the examination 
process. Student performance on the oral examination 
is assessed in relation to problem-solving ability, fund 
of knowledge, organization and clarity of thought, 
completeness of response, and self-confidence. A sum- 


mary grade is awarded on a scale of honors, passing, or ^ 


failing. 
During the clerkship, students. investigate a topic of 


- interest in obstetrics or gynecology and give a presen- 


tation to their peers, residents, and interested faculty at 
their site. To aid students in their future acquisition of 


knowledge, they are required to use at least three dif- 


ferent obstetrics and gynecology journals as references. 
A faculty member evaluates the presentation in terms 
of thoroughness, up-to-date coverage of content, clar- 
ity and organization of thought, and use of references. 
A narrative assessment is made by the faculty and an 
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Table I. A comparison of University of Washington 
medical student performance among six obstetrics 
and gynecology clerkship sites by analysis of 
variance: July, 1977 to June, 1978 (N = 165) 





Comparison of six sites by F probability 
Pretest 2.0518 0.0745 
Posttest 2.6418 0.0181 
Oral examination 1.4612 0.1950 
Presentation 5.8733 0.0001 
Clinical performance 5.7078 0.0001 
Patient write-ups 6.1189 0.0001 


overall rating of honors, passing, or failing is recorded. 

Written patient workups are evaluated each week by 
faculty or attending physicians. Comments and sug- 
gestions are made on the write-ups and at the end of 
the rotation a rating of the overall quality and progres- 
sive improvement of the student's write-ups is made ` 
(honors, passing, or failing). 

Student clinical performance is evaluated by faculty 
and residents who worked with the student. These ob- 
servations are made on a.16-item rating scale which 


` samples behaviors under the factors of competence in 


obtaining and organizing inforniation from patients, 
fund of knowledge, dependability, initiative and inter- 
est, ability to communicate, and relations with patients, 
staff, and nurses. Ari overall assessment of honors, 
passing, or failing is also made along with specific 
comments. Multiple observations are pooled and sum- 


marized at each site. 


Grades are computed on the basis of the five sources 
of information: clinical performance, patient write- 
ups, presentation, posttest, and oral examination. An 


honors grade for the course requires outstanding 


achievement (honors) in at least four areas and satisfac- 
tory performance in the other. Failing performance in 
anv two areas results in a failing grade for the course. 

At the end of the clerkship students complete two 
evaluation forms. They rate the overall clerkship and 
its component parts as well as the teaching effectiveness 
of faculty and residents. 

After, students have completed the clerkship they 
take two further examinations which test their knowl- 
edge in obstetrics and gynecology but do not affect 


- their grade in the clerkship. In the spring of the junior 


yéar, medical students at the University of Washington 
take a third-year comprehensive examination. In 1978, 
this consisted of 205 multiple-choice questions and 
four patient management problems. The Department 
of Obstetrics and Gynecology contributed 25 multiple- 
choice questions to the examination. _ 

In the fall of 1978, 150 medical students at the Uni- 
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versity of Washington took the National Boards Part H 
examination. The obstetrics and gynecology section of 
the examination was examined as an external indicator 
of.student performance in the clerkship. 


t 


Results 


Student achievement within the clerkship was exam- 
ined first. To determine if there were significant dif- 
ferences in student performance among the six clerk- 
ship sites, analysis of variance was employed on each 
measure of student performance. The results are 

shown in Table I. No significant differences appeared 
among sites on the pretest and oral examination scores 
although there were differences on the posttest scores 
and ratings of preser.tations, clinical performance, and 
“write-ups. 
The impact of clerkship duration (4 versus 6 weeks) 
on these differences was examined bv comparing mean 
scores by site. On the posttest, the highest and lowest 
mean scores were found at the two sites with the 4-week 
rotation: This would suggest that time was not an im- 
portant variable affecting knowledge acquisition as 
measured by the posttest but may reflect the difference 
in faculty emphasis upon reading and clinical practice 
by the two sites. The two 4-week sites were in the lowest 
three sites for student presentations, clinical per- 
formance ratings, and patient write-ups. Perhaps 4 
weeks is too short a time for students to adequately 
research a topic for preseritation when added to other 
course requirements. Time may also be a factor in the 
lower raüngs of clinical performance and patent 
write-ups although other explanations are also plausi- 
ble (e.g., faculty and residents at the University have 
higher expectations and, therefore, grade lower). ` 

Student performance on the obstetrics and gynecol- 
ogy portion of the University of Washington third-year 
comprehensive examination was reviewed to deter- 
mine if there were systematic differences among sites 
and if students who took the clerkship received higher 
scores than those who had not yet taken the clerkship. 
Analysis of variance revealed no significant differences 
among sites on 'that portion of the comprehensive 
examination (F = 60.79, p = 0.58). 

Of the 130 students who answered the obstetrics and 
gynecology questions on the third-year comprehensive 


examination, 21 had not taken the clerkship. Accord- . 


ing to the analysis of variance, those who had taken the 
course were found to score significantly higher on the 
obstetrics and gyrecology questions than those who 
had not (F = 61.45, p = < 0.01). 

The National Boards Part II examination was admin- 
istered in the fall of 1978 to 150 students from the 
University of Washington. No significant differences in 
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student performance among sites were found (F = 
0.97, p = 0.45) with the analysis of variance. Of the 150 
students who took the National Boards Part II exami- 
nation, 137 students had taken the obstetrics and gyne- 
cology clerkship, while 13 had not. An independent 
t test was used to analyze differences in performance 
on the obstetrics and gynecology section of the exami- 
nation. Those who took: the clerkship prior to the 
examination performed significantly better than those 
who had not (T = 3.61, p = «0.01). 


Comment . * oi 


Of primary concern to a regionalized clerkship is the 
consistency of student performance among sites. No 
differences in student performance by site were de- 
tected in their entry level knowledge of obstetrics and. 
gynecology, problem-solving ability as measured by the 
oral examination, and retention of knowledge gained 
during the clerkship as measured by the two external 
examinations. While differences did occur in the post- 
test, presentations, write-ups and clinical performance, 
these are partially explainable by differing lengths of 
the clerkship. 

For clerkships with multiplé sites a comprehensive 
evaluation system is imperative. The results have been 
used for evaluating student performance, determining 
whether student achievement is affected by site, iden- 
tifying problem areas, and facilitiating communication 
among faculty. Information obtained from such an 
evaluation system not only documents student per- 
formance but also serves as a stimulus for improving 
the academic program and faculty teaching effective- 
ness of the clerkship. A 

The apparent uniformity of student performance 
among sites is attributable to three primary factors: a 
core curriculum, faculty commitment and develop- 
ment, and administrative support. As part of the core 
curriculum, students begin the clerkship at the Uni- 
versity where they participate in an orientation pro- 
gram. Students receive a brochure which outlines 
course goals, assignments, subject matter to be covered, 
reading assignments, schedules, and evaluation and 
grading procedures. Texts are provided for each stu- 
dent and additional resource libraries are available for 
each site. Having clearly stated expectations for stu- 
dents and faculty which are common among all sites 
along with standardized evaluation procedures makes 
such uniformity possible. l 

Faculty development activities include workships and 
reciprocal site visits. Three workshops are conducted 


‘annually for all faculty involved in the clerkship. Thirty 


to forty faculty representing all sites attend these meet- 
ings. The purpose of these workshops is to increase 
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communication among the faculty, review course ob- 
jectives, materials, and evaluation results, set consistent 
standards, discuss teaching techniques, and mutually 
solve problems. | 

At these workshops faculty receive and discuss stu- 
dent evaluations of the clerkship and the results of stu- 
dent ratings of their clinical teaching effectiveness. Rat- 
ings and comments on the clerkship are summarized by 
site and for the total clerkship. This allows comparisons 
among sites and an overall perspective on the clerk- 
ship. "d 
The ratings of teaching effectiveness and accom- 
panying student comments are presented individually 
to each faculty member. Mean scores of teaching effec- 
tiveness are also prepared by site and for all faculty. 
The aggregate ratings provide useful information for 
designing faculty development activities while the in- 
dividual ratings are beneficial in assisting faculty mem- 
bers to improve their teaching. 

In addition, University faculty visit the sites on a 
monthly basis to provide seminars, attend rounds, and 
discuss the educational program. Clinical faculty at re- 
mote sites come to the University to help administer the 
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oral examination and participate in clinics and confer- 
ences. This interaction of faculty among sites has re- 
ceived high praise from the faculty. 

Another important factor has been strong adminis- 
trative support. Two of the six remote sites are part of 
the WAMI Program (for Washington, Alaska, Mon- 
tana, and Idaho). This decentralized medical education 
program provides administrative and financial support 
for these sites. Within the Department of Obstetrics 
and Gynecology, the Education Division has the re- 
sponsibility for designing, conducting, and evaluating 
the ongoing educational programs of the Department. 
The division is staffed by a physician, an educator, a 
secretary, and a research assistant. The clerkship is one 
of the major responsibilities of the Division. Strong 
administrative support is also received from the de- 
partment chairman and the dean and associate dean of 
the medical school. 

Such a cohesive multi-site clinical clerkship is made 
possible by a core curriculum which includes a com- 
prehensive evaluation system; faculty development ac- . 
tivities, and administrative support. i 
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Glycohemoglobin (Hb Alc) was assayed sequentially during pregnancy and post partum in 53 
women. In a group of nondiabetic women (N = 13) Hb Alc fell significantly (p « 0.001) from the first 
‘to the third trimester and then rose to first-trimester levels by 12 weeks’ post partum. 
Glycohemoglobin levels of insulin-dependent diabetic patients (N = 28) followed a similar pattern but 
at significantly elevated levels compared to nondiabetic patients (p « 0.001). In contrast, patients 
with. chemical diabetes (N — 12) did not manifest any change of Hb Al, with time, although they did 
have glycohemoglobin levels above those of the normal subjects during the third trimester 

(p <0. 001) ard before 12 Weeks' post partum (p « 0.02). It is speculated that these fluctuations in 
Hb Alc are most likely due to changes in long-term blood glucose control. Additionally, because Hb 
Alc increased in vitro oxygen affinity, some of these women were followed for parameters of oxygen 
transport as well. No significant changes of parameters of oxygen transport were found, with the 
exceptions of Pss. vivo and Psopn7 so during the third trimester and of Ps; vivo before 12 weeks’ post 


partum. (AM. J. OBSTET. GYNECOL. 136:1024, sta 


GLYCOHEMOGLOBIN (Hb AI,), a normal minor vari- 
ant of adult hemoglobin A (a2), differs from the 
latter only in that glucose is covalently bound (Schiff 
base) at the N- terminal of the B-chain (a5f,- gluc.).' Hb 
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Al. is believed to be formed from glucose (and/or its 
phosphorvlated intermediates) and the hemoglobin 
B-chain. This process takes place post -translationally 
throughout the life span of the red blood cell and is 
nonenzymatic. Additionally, purified Hb AI. has an in- 
creased oxygen affinity relative to Hb A at physiologic 
concentrations of 2,3-diphosphoglycerate (2,3-DPG). . 

Although the first observation that glycohemoglobin 
(Hb AI) was elevated in diabetic patients was made in 
1962, the clinical implications of this association have 


not begun to be appreciated until the past several years. 


Several investigators have found that the level of this 
glycohemoglobin in nonpregnant individuals is directly 
related to blood glucose concentration and/or daily 
urinary glucose excretion evaluated over the previous 
weeks and months.? They have postulated that Hb AI, 
may reflect the time-integrated mean blood glucose 
concentration, We have previously documented similar 
findings in a group of pregnant diabetic patients with- 
out advanced vascular disease.? In that study, we dem- 
onstrated a significant direct correlation between pairs 
of the three measured variables: infant weight at birth, 

mean third-trimester maternal blood glucose concen- 
tration, and third- trimester maternal! Hb AI, Bergen 
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age of total hemoglobin. Although they were still 
elevated compared to nondiabetic patients, the mean 
maternal Hb Al. values reported in that study 
(6.3 + 0. 496 of total hemoglobin, mean + SEM) were 
lower than those reported in the literature for non- 
pregnant diabetic individuals (8 to 15%). The purpose 
of this investigation was to determine Hb AI, levels 
sequentially in the same women (i.e, normal and dia- 
betic women) throughout pregnancy and into the 
postpartum period. In addition, because of the poten- 
tial adverse physiologic effects of Hb AI, on oxygen 
delivery to thé fetus; parameters of oxygen transport 
were also examined i In: sonie of the subjects. | 


Methods and materials 


Fifty-three pregnant women* volunteered from both 
private and clinic practices. Nine women were classified 
as normal by the absence of identifiable potential risk 
factors for diabetes: previous infant birth weight 74.1 
kg, immediate family history of diabetes, obesity >20% 
ideal body weight, and absence of glycosuria. In addi- 
tion, these individuals had a normal, biochemical 
evaluation for diabetes which for six of them included 
an oral* or intravenous? glucose tolerance test; the 
others had random normal plasma glucose values 
either pre- or post ciba. A probably normal group con- 
sisted of four women who had one or more of the 
above risk factors and/or an equivocal biochemical 


evaluation (only one abnormal glucose value). The pa-: 


tients with chemical diabetes" "t in pregnancy (N = 12) 
were distinguished from those with insulin- -dependent 
diabetes (N = 28) in thatthe former were never treated 
with insulin. No distinction was ‘made between insu- 
lin-dependent diabetic women with or without vascular 
disease. Blood sampling was done in the majority of 
cases on an ambulatory, outpatient basis when all the 
subjects were not acidotic. Time intervals of sampling 
were arbitrarily separated by each trimester during 
pregnancy and by early (4 to 12 weeks) and late (>12 
weeks) phases during the postpartum period. All sub- 
jects had more than one sequential determination 
done, but not all subjects were evaluated at each time 
period. Furthermore, for the occasional patient who 
was studied twice in a study interval, only an average 
value was used for intrapatient comparisons. 
Glycohemoglobin was measured at Stanford from 
hemolysates, stored and shipped at —70? C, of freshly 
washed red blood cells using cation exchange chroma- 


*Informed written consent was obtained from each par-. 


ticipant. 
TSince postpartum glucose tolerance was not evaluated in 


all these subjects, the term "chemical" diabetes is used in place 


of “gestational” diabetes. 
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tography with Bio-Rex 70 resin, as described previ- 
ouslv,® and expressed as a percentage of the total he- 


" moglobin recovered. The area under the Hb AI, peak 


was measured by hand planimetry as were all other 
hemoglobin components. The starting point for Hb 
Al, determination was perpendicular from the nadir 
between the initial Hb Alay» and AI, peaks to the 
baseline. The trailing edge of the AI, slope was ex- 
tended by a tangent to the baseline. Use of the tangent 
for the trailing edge avoided difficulty in deciding 
where to drop a perpendicular after the Hb AI, peak, 
which varies with duration of initial buffer elution and 
temperature.. This analysis resulted in a better in- 
trasample coefficient of variation (4.2% vs. 7.0%) than 
with the previously used perpendicülar. The residual 
area beyond the AI, peak before changing to the high 
phosphate buffer for elution of Hb A, was also mea- 
sured i in order to include total hemoglobin (Hb) recov- 
ery. A subsequent comparison of this analytic mac- 
rocolumn method of Schnek and Schroeder, as mod- 
ified by Schwartz and associates? on samples stored up 
to 16.5 weeks, with the micro high performance liquid 
chromatography method of Davis and associates on 
fresh samples (less than 7 days), showed no differences 
on paired analysis and a correlation of 0.91 (p « 0.001) 
with N = 35 over the Hb AI, range 4.3 to 9.6% of total 
hemoglobin. Thus storage and shipment did not affect 
these data. Since fetal hemoglobin (Hb F) co-elutes with 
Hb Al, by this technique and because of the possibili- 
ties of both increased production of hemoglobin F con- 
taining cells (F cell) i in the mother as well as of fetal to 
maternal bleeding during pregnancy, all pregnancy 
samples were screened for Hb F by the alkali denat- 
uration method. One diabetic subject who had an ele- 
vated Hb F was subsequently diagnosed as having 
thalassemia trait and was, therefore, excluded from the 
study. ` 

Measurements of oxygen affinity and oxygen carry- 
ing capacity, including Psopn740 whole blood 2,3-di- 
phosphoglycerate (2,3-DPG), plasma inorganic phos- 
phate, venous pH, venous Pco;, and hemoglobin were 
measured as previously described. Blood for these de- 
terminations consisted of free-flowing venous samples 
drawn without a tourniquet. Pss... was determined by | 
using the Bohr correction factor at the in vivo venous 
pH. ' 

Statistical analyses of data were done by Student un- 

paired "t" tests and by linear regression analyses. 


Results 


Table I displays the Hb Al., hemoglobin, 2,3-DPG, 
inorganic phosphate, venous pH, venous Pco; and Ps, 
data for each of the four study groups during each . 
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Table I. Analysis of four study groups 












. ` P robably i ; | —. Chemical l Insulin- 
Parameters Normal normal diabetic dependent diabetic 


I. Hb AI, (percent of total hemoglobin) 


Ist A* 5.2 + 0.2 (8t - 5.0 + 0.5 (3) — . 8.7 + 0.4 (5)§ 
2nd A 44+ 0.1 (9) 5.1 x 0.4 (4) 5.3 + 0.3 (6) 7.0 + 0.3 (18)§ 
3rd A 4.0 + 0.1 (8) 4.2 + 0.6 (3) 5.2 + 0.3 (12)§ 6.8 = 0.3 (27)8 
Ist ppt 4,7 + 0.3 (7) 4.9 + 0.6 (3) 6.0 + 0.4 (6)|| - 7.6 + 0.3 (19)§ 
2nd pp 5.0+ 0.4 (7) . 4.3 + 0.1 (3) 5.1 + 0.4 (7) 8.4 + 0.4 (14)§ 
II. Hb M 
(gm/dl) | 
ltå ° 13.0 += 0.6(5 . > 11.9 + 0.8 (2) -— 13.5 + 1:5 (2) 
2nd A 12.2 + 0.5 (7) 11.2 + 0.2 (3) 12.7.2 0.7 (2) 12.6 + 0.3 (7) 
3rd A -12.9 + 0.4 (7) 11.6 + 0.1 (2) , 12:5 + 0.2 (8) 12.9 + 0.5 (11) 
lst pp 13.6 + 0.4 (5) 12.7 + 1.0 (3) 13.8 + 0.9 (3) Nnm 
^ A 2nd pp — — E — 
III. Whole blcod, 2,3-DPG (uM/gmHb)- 
Ist A 13.81 + 0.86 (6) 19.02 (1) — 12.74 + 1.92 (2) 
2nd A 13.97 + 1.30 (7) 16.42 + 1.06 (3) - 14.15 + 0.69 (3) 13.28 + 0.58 (10) 
3rd A 13.46 + 0.69 (7) 14.53 + 1.67 (3) 14.07 + 0.66 (8) 12.95 + 0.68 (16) 
Ist pp 13.30 + 0.67 (6) 13.63 + 0.93 (3) 13.56 + 1.45 (5) 14.32 + 0.81 (10) 
2nd pp 12.15 + 1.06 (6) 14.26. 1.69 Q9 12.50 = 0.88 (2) 11.93 + 0.57 (9) 
IV. Plasma inorganic phosphate (mM) ; 
Ist A 1.009 + 0.056 (4) 1.029 (1) =- 0.825 + 0.148 (3) 
2nd A 0.847 + 0.046 (7) 0.850 + 0.153 (3) 0.925 + 0.061 (3) 0.844 + 0.076 (9) 
3rd A 0.766 + 0.060 (7) 0.807 + 0.165 (3) 0.777 + 0.48 (9) 0.869 + 0.042 (19) 
Ist pp 1.062 + 0.087 (6) 0.940 + 0.108 (3) 0.850 + 0.036 (5) 0.900 + 0.075 (10) 
2nd pp 0.836 + 0.049 (4) 0.867 + 0.093 (3) 0.844 + 0.042 (2) ‘0.903 + 0.050 (9)- 
V. Venous pH i ` l 
istå ` 7.406 + 0.029 (5) 7.429 + 0.009 (2) — 7.434 + 0.008 (2) 
2nd A 7.410 + 0.015 (7) 7.433 x 0.016 (3) 7.416 + 0.035 (2) 7.402 + 0.012 (6) 
3rd A 7.395 + 0.014 (8) 7.442 + 0.000 (3) 7.429 + 0.010 (4) 7.412 +. 0.010 (12) 
Ist pp 7.390 + 0.022 (5) 7.359 + 0.019 (3) 7.406 + 0.021 (3) 7.407 + 0.007 (9) 
VI. Peo, (torr) . NES 
Ist A 32.0 + 2.0 (5) 30.7 + 3.0 (2) 31.4 (1) 
2nd A 31.2 * 2.0 (7) . 20.5 + 1.4 (3) 30.5 + 13 (2) 34.5 + 1.8 (6) 
| 8rd A 33.9 + 2.8 (8) 21.5 -© (D 28.6 + 2.9 (4) 30.6 + 1.3 (12) 
Ist pp 41.1 + 1.0 (5) 37.5. 2.4 (3) 40.0 + 4.3 (2) 36.0 + 1.6 (9) 
VIL Popis (TOIT) | | | | | 
lst l 27.2 + 0.5 (5) 28.0 = 1.2 (2) © — 26.3 + 0.3 (2) 
2nd A 28.4 + 0.6 (7) 7.4 = 1.8 (8) 27.3 + 0.3 (2) 28.1 + 0.5 (6) 
3rd A 28.2 + 0.4 (8) 28.2 + 0.6 (3) 27.5 + 0.5 (4) 26.7 + 0.3 (12)§ 
lst pp 27.7 + 0.7 (5) 28.1 + 0.6 (3) 27.6 + 0.3 (3) 27.0 + 0.3 (9) 
VIII. Psonn (torr) E l 
Ist A 27.125 0.515). .. 27.1 + 0.9 (2) — — 25.3 + 0.1 (2) 
2nd À 28.1 + 0.6 (7) 26.7 + 0.9 (3) 26.8 + 1.3 (2) 28.0 + 0.7 (6) 
3rd A 28.3 + 0.7 (7) 26.9 + 0.6 (3) 26.8 + 0.7 (4) 26.3 + 0.3 (12)]| 
Ist pp 28.0 + 0.7 (5) 29.3 = 0.1 (3) 27.5 + 0.5 (3) . 26:8 + 0.4 (D| 
*'Trimester.- 
TPostpartum. 
tM + SEM (N). 


$p < .001 compared to "normal" group. 


lp < .02 compared to “normal” group (see text). 


Table II. Statistical analysis of intragroup a Hb AI, data 


First Third 4-12 wk. 12 uk. 
trimester | trimester | post partum post partum 


Insulin-dependent diabetic 


Second Third ` 4-12 wk. >12 wh. 
Trimester trimester | trimester | post partum | post partum 
First ^. «0.006 «0001 © N NS | | «0.01 002 | 
Second | <0.05 NS NS | NS NS - 1 
Third NS «0.02 NS «0.01 


4-12 wk. post partum NS | NS 


. NS = not significant. 
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STUDY PERIOD 


Fig. 1. Sequential changes of glycohemoglobin (Hb AI,) levels 
during pregnancy and post partum in normal subjects, pa- 
tients with chemical diabetes, and those with insulin-depen- 
dent diabetes. l 


time interval. Since there were no significant differ- 
ences between the normal and probably normal groups 
for all parameters, they were combined as one group 
for both statistical analyses and graphic presentation. 
In this combined “normal” group there was a progres- 
sive and statistically significant fall of Hb AI, (Fig. 1) 
from the first to the second and from the second to the 
third trimester (Table TI). Moreover, when linear re- 


gression analysis was applied to this same time period, a 


significant negative relationship (p « 0.001) was ob- 
served between Hb AI, level and weeks of gestation 
(Fig. 2). 

In the postpartum period this trend reversed itself as 
Hb AI, increased to a value of 4.9 + 0.3% by the sec- 
ond postpartum period, a figure not different from the 
first trimester value (5.1 + 0.2%). Although during the 
postpartum period statistical significance relative to the 
third trimester was not reached until the second 
postpartum sampling, it would appear that Hb AI, may 
rise more quickly post partum than it had fallen ante 
partum (Fig. 1). 

For the patients with chemical diabetes, no sig- 
nificant intragroup differences in Hb AI, were ob- 
served between any of the intervals studied (Table I, 
Fig. 1).* The third trimester-and 4 to 12 week 


postpartum Hb AI, levels were, however, significantly . 


"Three patients with chemical diabetes who were treated 
with insulin only during pregnancy and who were studied 
during the third trimester had an average Hb AI, level at the 
time of study of 6.0 + 0.6%. Although elevated relative to the 
other 12 patients with chemical diabetes, this did not reach the 
level of significance for this small number of observations. 
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NORMAL PREGNANT SUBJECTS 
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Fig. 2. Relationship of glycohemoglobin (Hb AI.) and gesta- 
tional age in normal subjects during pregnancy. (Some 
women were studied more than once in each trimester.) 


higher when compared to the same study period for 
the “normal” groups (p < 0.001 and < 0.02, respec- 
tively). Compared to the patients with insulin-depen- 
dent diabetes, the Hb AI, levels of patients with chemi- 
cal diabetes were significantly lower in all study periods 
(p < 0.001). Of the nine women with chemical diabetes 
who were followed post partum, five had evidence of 
persistent glucose intolerance while only one had re- 
verted to normal as evaluated by an intravenous glu- 
cose tolerance test. Of the remaining three, all had 
normal random blood glucose values but had not been 
evaluated by a glucose tolerance test. The third- 
trimester Hb AI. of the five women with persistent 
postpartum glucose intolerance was 5.6 + 0.4% while 
that of the remaining four was 6.0 + 0.4%. During the 
postpartum sampling, however, the values were 5.8 + 
0.5% and 5.3 + 0.5%, respectively. 

The insulin-dependent diabetic group had signifi- 


‘cantly elevated levels of Hb AI, relative to the "normal" 


group for each of the five study intervals (p « 0.001, 
Table I).* The pattern observed for this group was 
similar to the "normal" group in that there was a sig- 
nificant fall by the third trimester with subsequent val- 
ues rising in the late postpartum period to levels not 
different from those in the first trimester (Table II, 
Fig. 1). 

There were no statistically significant intergroup dif- 
ferences for any of the time intervals studied with re- 


.Spect to venous pH, venous Pco, whole blood 2,3- 


DPG, plasma inorganic phosphate, or hemoglobin. 
There was, however, a difference in the TR both 


*An additional group of 14 women with insulin-dependent 
diabetes were studied during the third trimester only. Their 
Hb AI. level was 7.2 + 0.3%, which was not significantly dif- 
ferent from the other 27 studied at the same time interval. 
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for the third trimesier and for the early postpartum 
diabetic group ccmpared. to the “normal” group 
(p < 0.02) with the diabetic group being approximately 
1.5 torr lower. Adcitionally, there was a difference be- 


tween these two groups of the same magnitude when 


Psoouz4o Was examined during the third trimester 
(p « 0.001). Using linear regression analyses, no corre- 
lations were observed between 2,3-DPG and Pao, vivo OF 


Hb AI, and Ps, ,., within any of the groups and 
within the time intervals studied. 


Comment 


The decrease in the Hb AJ, levels during pregnancy . 


observed in this study may be due to any of the follow- 
ing: (1) lower mean blood glucose concentration dur- 
ing pregnancy, (2) lower mean red blood cell age due to 
shortened red cell survival and/or accelerated red cell 
production, and (3) other modifiers of Hb AT, synthesis 
and/or breakdown (possibly hormonal) active during 
pregnancy. While tae present data do not allow for the 
selection of any one of these explanations to the exclu- 
sion of the others, the first appears to be the most 
plausible. 

The present data confirm previous evidence that Hb 
Al, is significanily lower in patients with insulin- 
dependent diabetes during late pregnancy. While pre- 
vious studies of Hb AI, had been carried out in sepa- 
rate groups of pregnant and nonpregnant patients 
with insulin-treated diabetes? 9 the present informa- 
tion is básed on the same group of.women studied se- 
quentially. In a recent report, while these studies were 
in progress, Hb AI (total "fast hemoglobin") followed 
sequentially in pregnant diabetic patients demon- 
strated a nearly identical pattern to that presented 
here: elevated in early pregnancy, falling by late preg- 
nancy, and rising to early pregnancy levels:by 6 weeks’ 
post partum.? Previously, pregnant diabetic patients 
studied nonsequentially had lower Hb AI levels than 
those of nonpregnant diabetic patients. Hb AI in- 
cludes all the components of the fast-moving hemo- 
globin fractions (Hb Al,-.), some of which may not be 
glycosylated and some of which may not be elevated in 
diabetic patients.’ Moreover, the Hb AI4,, fractions are 
less stable on storage, and unless the samples are han- 
dled properly, they are more susceptible to spontane- 
ous spurious alteration than Hb AI,.!! However, mea- 
surement of "fzst hemoglobin" has the advantage of 
being analyzed more rapidly and easily by simple cation 
exchange techniques. 

The fall of Hb AI, during late pregnancy is most 
consistent with a lowered mean blood glucose concen- 
tration during this period due to more rigid blood glu- 
cose management of the patient. The diabetic women 
presented here were being seen by their physician ap- 


April 15, 1980 
Am. J. Obstet. Gynecol. 


proximately every two to four months when not preg- 
nant contrasted with every one to two weeks during the 
latter half of their pregnancy. Additionally, the preg- 
nant women were instructed to check their urine glu- 
cose values more frequently and were encouraged to 
call their physician for even minor problems and/or 
questions. When glucose control was considered un- 
satisfactory, immediate hospitalization was undertaken 
and continued until the desired control was achieved. 

The decline of Hb AI, with increasing pregnancy in 
the control! subjects is consistent with what is known 
about the normal decline in fasting blood glucose con- 
centration of 10 to 15 mg/dl during pregnancy.* Al- 
though pregnant postprandial blood glucose levels are 
elevated in the third trimester relative to nonpregnant 
levels,* it is likely that more of the patient's day is spent 
in the fasting state and, hence, a lower mean integrated 
blood glucose might be reflected by a lower gly- 
cohemoglobin. However, Gillmer and colleagues have 
not observed differences in diurnal glucose profiles in 
nine normal women studied early (19.2 + 3.2 weeks) 
and late (33.3 + 1.1 weeks) in pregnancy. Further se- 
rial studies are indicated to clarify this question. The 
slight but significant decline of Hb AI, with increasing 
pregnancy reported here is consistent with one recent 
study? but differs from our previous report. This 
probably is due to the modifications described under 
Methods. It should also be noted that both previous 
studies of Hb AI, were not done in the same popula- 
tion followed longitudinally. A similar critique applies 
to two other reports in which total "fast hemoglobin" 
(Hb AI) was not found to change during pregnancy.” !? 
. There is-scant information concerning Hb AI, levels 
in patients with chemical diabetes during pregnancy. 
One previous report consistent with the current data 
demonstrated that the glycohemoglobin levels were 
elevated in this group relative to nondiabetic patients 
when measured during the third trimester. A similar - 
observation was made in another study of total "fast 
hemoglobin” in pregnancy.!? A small number of these 
women (N = 3) were followed sequentially at 8 weeks’ 
post partum at which time their Hb AI levels had in- 
creased, not unlike the situation in the current study. 
The explanation for this significantly elevated Hb AI, 
found in the early postpartum period is unclear and 
unexpected since carbohydrate intolerance tends to 
normalize in the postpartum period. This finding, 
however, may be in part related to persistent glucose 
intolerance which was documented in five of the nine 
subjects evaluated post partum. The other four, who 
might be considered to have true gestational diabetes, 
did have lower (but not significantly) Hb AI, levels 
from patients with chemical diabetes. More studies with 
larger numbers of patients carefully evaluated for glu- 


~~ 


Volume 136 
Number 8 


cose intolerance are needed before this situation can be 
clarified. i 

None of the data presented here support a major 
role for lower mean red cell age explaining the lowered 
Hb Al, in pregnancy. Red cell survival in normal 
pregnancy is not decreased"; and although there is no 
information on red cell survival in pregnant diabetic 
patients, it is at best minimally decreased in poorly con- 
trolled nonpregnant diabetic patients.? Furthermore, 
glycohemoglobin concentration could be lowered as a 
result of an increase in erythropoiesis and red cell 
mass. Since red cell mass changes throughout preg- 
nancy, this effect should be most evident between the 
first two trimesters and to the same degree in nor- 
mal subjects, patients with chemical diabetes, and 
those with insulin-dependent diabetes. This was not 
observed. 

In a group of nonacidotic, nonpregnant insulin- 
dependent diabetic patients, Ditzel observed an in- 
creased hemoglobin, increased 2,3-DPG, and normal 
Poin viyo Pelative to a group of nondiabetic patients. He 
interpreted these observations to indicate that: (1) 
nonacidotic diabetic patients are hypoxic relative to 
nondiabetic patients and compensate by increasing 
their red cell mass; and (2) an abnormal hemoglobin 
with increased oxygen affinity might be present in dia- 
betic patients (i.e.; Hb AI) to account for a normal 
Paso, viyo IN the presence of an elevated 2,3-DPG. 

The present data do not indicate an increased he- 
moglobin or 2,3-DPG concentration in the diabetic 
groups studied during pregnancy or post partum. 
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There is, however, a decreased Pss, „ivo of about 1.5 
torr in the insulin-dependent group during the third 
trimester and 4 to 12 weeks post partum. If this de- 
crease were due to an elevated Hb AI, alone, them it 
should be most apparent when Hb AI, is elevated, i.e., 
during the first trimester. This was not observed; 
moreover, no relationship could be demonstrated be- 
tween Hb AI, and Psp,,, yiyo in this small series of obser- 
vations. Hence, it seems possible that the impaired 
oxygen affinity in diabetic pregnant women is due to 
factors other than the elevation in Hb AI, and would 
require further investigation to elucidate the true 
mechanism involved. Nevertheless, the demonstration 
of increased oxygen affinity of the hemoglobin in dia- 
betic mothers may have some minimal effect in ac- 
counting for an association of fetal hypoxemia and the 
pathogenesis of polycythemia and PY PEEVISH in in- 
fants of diabetic mothers. 

Glycohemoglobin is another new measure of glucose 
control which may be important in defining more pre- 
cisely the relationship between maternal metabolic 
status and fetal or neonatal outcome, i.e., mortality and 
morbidity. Further studies of the rate of glycosylation 
as well as the rate of uncoupling of the glucose- 


hemoglobin complex in red cells of diabetic pregnant 


women are necessary before precise interpretation will 
be possible. 

We are indebted to Ms. Kathleen Petzold and Ms. 
Diana Thompson for their expert technical assistance 


and to Ms. Donna Perry for the careful preparation of 
this manuscript. 
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The metabolism of androstenedione in human 
pregnancy: The use of constant infusion of unlabeled : 
steroid to assess its metabolic clearance rate, its 
production rate, and its conversion into androgens 


and estrogens 
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Pd 


Using constant infusion of unlabeled steroid, we have studied the metabolic clearance rate (MCR), 
half-life (TV2), and conversion ratio of androstenedione (A) into androgens and estrogens throughout 
human pregnancy. In nonpregnant women, results obtained by infusion of unlabeled A were 
identical to those obtained by the infusion of either labeled steroid or a mixture of labeled and 
unlabeled steroid. A twofold increase in the infusion rate did not change any of these results, 
indicating that enzyme availability was not a limiting step. When compared to the nonpregnant state, 
pregnancy was associated with a twofold rise in plasma A production rate (PR) (p < 0.05) but with 
minimal changes in its MCR or its T12, thus leading to a twofold increase in the plasma 
concentratior of A (p < 0.05). The conversion of A into testosterone (T) rose twofoid at term 
pregnancy (p « 0.05), whereas that of A into estrone (E,) rose fivefold (p « 0.01) and that of A into 
estradiol (E;) rose 16 fold (p < 0.001). It is concluded that constant infusions of unlabeled A can be 
used successfully to study the kinetics of A when one is reluctant to infuse isotopic steroid. (AM. J. 


OBSTET. GYNECOL. 136:1030, 1980.) 


EXTRAGLANDULAR metabolism of androstenedione 
constitutes a significant portion of total estrogen and 
androgen production in women.! The importance of 
this peripheral metabolism is determined primarilv by 
the bioavailability of the prehormone A as a substrate 
but also by the extent of its conversion into other ste- 
roids. Several factors in both health and disease states 
are known to affect the production and/or the conver- 
sion rate of plasma A in women. Thus, aging, obesity, 
liver diseases, hyperthyroidism, polycystic ovarian dis- 
ease, ovarian tumors, and inborn errors of metabolism 
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all represent in vivo situations where the extraglandu- 
lar aromatization of A is increased." In human preg- 
nancy, the metabolism of A has not been assessed, but 
its mean plasma concentration does rise 2- to 5-fold? 
at term. 

The lack of information on the production and in- 
terconversion of various hormones in pregnancy is re- 
lated to the reluctance-of investigators to administer 
labeled steroids to pregnant patients and their fetuses. 
In previous publications, we have reported on the use 
of unlabeled steroids to assess the production and met- 
abolic clearance rate of a hormone, and we have 
pointed out the good agreement that existed between 
results obtained by this method and that which utilized 
infusion of labeled steroid. We have now extended 
our observations to include A administration. 

The purpose of this study was therefore to deter- 
mine the production and metabolic clearance rates of A 
throughout human pregnancy, as well as its conversion 
into other steroids. 
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Table I. Data for the determination of MCR(A) in three nonpregnant female subjects 
a i | Tritiated A 


Tritiated and 16 mg unlabeled A 
Subject 


CPM /Day-infused CPM ll plasma* MCR ` CPM IDay-infused CPM/I plasma* MCR 

S. R. 399.4 X 10° | 138,00 ` 2,884" 3994 x 10° | 157,061 9.484 

S.L . 403.0 x 10° 142 300 2'832 401.6 x 109 143,906 2 837 
Unlabeled A | 


16 mg solution 


Subject ng Day infu mall pt plasma* ras mgíDay-infused mg/l-plasma* MCR 

S. R. | 98.9 0.034 2,909 . 128.8 0.046 2,800 
) S. L. 91.5 0.031 2,953 116.1 ` 0.045 2,576 
P C. R. 94.6 0.035 2,698 139.1 0.047 2,960 


Mean + SE 2,853.3 + 78.7 Uday ` 2,778.6 + 111.3 Uday 
Each subject was studied at 2 week intervals, first with a constant infusion of labeled A (tritiated A), then with a constant infusion 


of a mixture of labeled and unlabeled A, followed by « constant infusions of unlabeled A only, at two different rates of infusion 


-—— 


(8 mg solution and 16 mg solution). 
*Mean concentration at 90, 105, and 120 minutes. 


Materials and methods 


Preparation of androstenedione. Tritiated A 
(1,2,6,73H-N[S.A. 114Ci/mmol]) was obtained from 
New England Nuclear and purified by chromatogra- 
phy. Unlabeled A was purchased from Sigma Chemical 
Co, dissolved in acetorie and then crystallized by slowly 
reducing the temperature to — 10? C. Thin-layer chro- 
matography of crystallized A revealed a single peak 
which corresponded to that of authentic A. Sixteen 
milligrams of the dried crystals were then dissolved in 
50 mil of 0.15M NaCl containing 10% ethyl alcohol. 
The aqueous solution containing unlabeled A when 
subjected to.celite chromatography followed by mea- 
surement with radioimmunoassay contairied no detect- 
able dehydroepiandrosterone, testosterone, or estrone. 

Subjects studied. Sixteen healthy subjects partici- 
pated in this study, all of whom signed an informed 
consent approved by our Human Advisory Committee. 
These subjects were divided into two study groups. 
The first group consisted of three nonpregnant sub- 
jects, aged 28 to 35 years old, who had previously: un- 
dergone tubal ligation; all three were free of medica- 
tion and were having regular menstrual cycles. The 
second group included 13 pregnant subjects; four of 
them were in the first trimester of pregnancy and were 
studied prior to undergoing therapeutic : abortion; four 
subjects were between 22 to 28 weeks’ gestation, and 
five were between 30 to 36 weeks’ pregnant. All sub- 
jects were studied between 8.00 A.M. and noon. 

Study protocol. 

Nonpregnant subjects. Our nonpregnant subjects were 
studied four times at two-week intervals first with a 


constant infusion of (?H)A alone and then with a con- 
stant infusion of a mixture of @H)A and 16 mg of 
unlabeled A, and finally with a constant infusion of 
unlabeled A at a rate of 4 mg/hr and then 8 mg/hr. 
The study protocol was as follows: a heparinized an- 
giocatheter was inserted into the right antecubital vein 
and 10 ml blood samples were obtained twice at 15 
minute intervals (—15 minutes and 0 minutes). Then a 
continuous infusion was started on the left arm with a 
Harvard infusion pump fitted with a 50 ml infusion 
syringe equipped with a millipore minifilter. 'The infu- 
sion was calibrated at a rate of 0.382 ml/min. When 
(?^H)A was infused, a total of 30 to 40 i Ci of the labeled 
steroid in 50 ml of 0.15M NaCl containing 10% ethyl 
alcoho! was given, and when unlabeled A was infused, a 
total solution of either 8 mg (4 mg/hr) or of 16 mg (8 
mg/hr) was administered. Since preliminary experi- 
ments showed that the plasma A levels would plateau at 
90 to 95 minutes, the infusion was continued for 120 
minutes and three plasma A concentrations obtained at 
90, 105, and 120 minutes after the start of the infusion 
were used to calculate the metabolic clearance rate. 
Samples of the solution infused were then obtained 
from the infusion tube at which time the constant infu- 
sion was stopped (120 minutes). Two 10, ml whole 
blood samples were again drawn 30 minutes after ces- 
sation of the infusion and the experiment was then 
terminated (150 minutes). 

Pregnant subjects. Our 13 pregnant subjects were stud-- 
ied with a constant infusion of unlabeled A; a total of 
16 mg of the steroid was infused over 2 two-hour peri- 
od. The study protocol was essentially the same as that 
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Table II. Plasma concentrations (mean + SE) of androstenedione (A), dehydroepiandrosterone (DHEA), 
testosterone (T), estrone (E,), and estradiol (E,) in three nonpregnant subjects and in 13 pregnant subjects 
in the first, second, or third trimester of pregnancy during and after constant infusion of unlabeled A 


(Q: 09 mg/ n 


Time 

(min) 

—15/0 1.5 € 0.2 3.8 + 0.4 3.2 + 0.3 3.6 + 0.3 
90 47.1: 8.2 40.5451 50.29.22 463244.1 
105 42.8464 956.2: 5.6 47.6: 7.2 49.1: 5.8 
120 49.1+6.1 424+3.9 492+84 50.7 x 7.8 
150 28.39.22 21523.) 2372-41 


NP = nonpregnant subjects. 


P = pregnant subjects: (1) = first trimester, (2) = second trimester, -, (3) = 


/ = Not measured. 


previously described for our group of nonpregnant 
subjects. 

Hormone assays and analysis of the data. Plasma an- 
drostenedione (A), dehydroepiandrosterone (DHEA), 
testosterone (T), estrone (E;), and estradiol (E;) were 
determined by radioimmunoassay following extraction 
and chromatogrzphy as previously published.* When 
(3H)A. was infused, a C indicator of A was used to 
calculate our accuracy. The intra and interassay varia- 
tions of these methods never exceeded 14%. 

The metabolic clearance rate (MCR) of the infused A 
was calculated. as previously published.* $ 


(3H)A INFUSED (MG/DAY) 


MCRa = GHJA AT PLATEAU (MG/LITER) 
or 


MCR, = 
A INFUSED (MG/DAY) 
AA CONCENTRATION AT PLATEAU (MG/LITER) 


where (?H)A ard A INFUSED represents the cor- 
rected infusion rate at equilibrium; 
(*H)A AT PLATEAU represents the plasma 
concentration of tritiated A at equilibrium; _ 
AA CONCENTRATION AT PLATEAU 
represents the plasma concentration of A at 
equilibrium minus the preinfusion A levels. 


The results weze corrected for body weight and were 
expressed as liters/kilogram/day. The half-life (T) of 
the infused A (minutes) was estimated from the 
semilogarithmic plot of the disappearance of plasma A 
| following termination of the constant A infusion. The 
conversion ratio (X) of the administered A into another 
steroid (S) was calculated as follows*: 


AS AT PLATEAU 
X SIA = NA AT PLATEAU * 19 


where AS AT PLATEAU represents the quotient 


20.1 + 6.4 


DHEA (ng/ml) 


38-09 3.1+0.7 29-08 12-04 0.96 + 0.02 
$.8- 16 28+0.6 / 1.7 € 0.8 4.3+0.3 
3.1+1.3 35-11 23-07 18-05 6.3 + 0.4 
36£1:7 2.5-06 20+06 17-07 | 63-029 
$3415 22-06 19-05 15-056 5.3+0.4 


third trimester. 


of the net increase in the plasma level of ste- 
roid S at the steady state. i 


The production rate (Pr) of A was calculated from the 


. following general equation*: 


where C represents the mean preinfusion plasma con- 
centration of A. Analysis of the results for the levels of 
significance was conducted by the t test for two inde- 
pendent means or by the paired t test whenever peres 
priate. 


Results 


Nonpregnant subjects. Table I presents the data for 
the determination of the MCR, in our group of non- 
pregnant subjects using a constant infusion of either — 
(?H)A alone, a mixture of (#H)A and unlabeled A, or of 
unlabeled A only. 

The MCR, by continuous infusion of (^H)A was 
2,884 1/day in Subject S. R. and 2,832 1/day in Subject 
S. L. These were no different from what was observed 
after infusion of a mixture of (?H)A and 16 mg of 
unlabeled A over the same two-hour period in these 
same subjects (2,484 l/day and 2,837 l/day, respec- 
tively). Furthermore, doubling the: amount of un- 
labeled A infused from 8 mg to 16 mg induced a non- 
significant decrease in the MCR, from a mean + SE of 
9,853.3 + 78.7 l/day to one of 2,778.6 + 111.8 1/day 
(p > 0.05) despite a corrected 1.4-fold increase in the 
actual infusion rate. We therefore used the combined 
values of all these determinations and calculated the 
mean + SE MCR, of our normal nonpregnant subjects 
to be 2,793.3 + 50.6 Irday. 

Infusions of unlabeled A. Table II presents the 
changes in plasma A, DHEA, T, E,, and E; induced by 
a two-hour constant infusion of 16mg of unlabeled A 


f 
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T ( ng) E, (ng/ml) 
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E, (ng/ml) 


MEET NEN 
m BL LEU ML Le i LM LI Po) 


0.9 x 0.1 14403 0.2 € 0.06 0.8 + 0.1 
4.2+0.5 98+0.8 0340.05 0.7+0.1 
7.8414 . / 128+ 1.1 0.7 +02 1.3 €x 0.1 
8.1 & 1.8 / 13.4+ 1.2 0.5—-0.] 1.8 x02 

/ / 11.9:0.7 0.14009 1229.2 


to 13 pregnant subjects throughout gestation, and 
compares them with those observed in three nonpreg- 
nant subjects. A constant A infusion to our group of 
nonpregnant subjects induced a significant rise in 
plasma A from a mean baseline of 1.5 + 0.2 (SE) ng/ml 
to one of 47.1 + 8.2 ng/ml at 90 minutes of infusion 
(p « 0.01) which then stabilized at 49.8 + 6.4 ng/ml 
and 49.1 + 6.1 ng/ml at 105 and 120 minutes of the 
experiment, respectively. Thirty minutes after cessa- 
tion of the infusion, plasma A had decreased to a mean 


level of 28.3 + 9.2 ng/ml, which was still 16-fold and - 


significantly higher than baseline (p < 0.01). Preg- 
nancy induced a twofold increase in the baseline circu- 
lating levels of plasma A as early as the first trimester, 


and this increase persisted until term. (p < 0.05). A 


twohour constant A irifusion to our group of pregnant 
subjects induced changes in plasma A similar to those 
observed in our group of nonpregnant subjects and, 
for each trimester studied, the mean concentrations of 
plasma A were almost identical at equivalent time of 
the experiment (p 7 0.05). 

Pregnancy induced à threefold decrease iri circulat- 
ing baseline plasma DHEA from 3.8 + 0.9 (SE) ng/ml 
in the nonpregnant state to 1.2 + 0.4 ng/ml at 30 to 36 
weeks’ gestation (p < 0.01). On the other hand, total 
baseline plasma T significantly rose with pregnancy 
from a level of 0.26 + 0:02 ng/ml in nonpregnant sub- 
jects to one of 0.9 + 0.1 ng/ml in the first trimester and 
up to 1.4 + 0.3 ng/ml in the third trimester (p < 0.01). 
Whereas a constant A infusion did not produce sig- 
nificant changes in circulating plasma DHEA in any 
subject studied, it induced significant increases in the 
levels of plasma T. In nonpregnant subjects, plasma T 
rose 14-fold at 90 minutes of infusion (p < 0.01) and 
stabilized at a mean concentration of 6.3 0.2 ng/ml at 
105 to 120 minutes, which was no different from that 
of 8.1 + 1.8 ng/ml observed in our group of first- 
trimester subjects (p > 0.05) at a similar time of the 
experiment. In the third-trimester group of subjects, a 
two-hour constant A infusion induced a sevenfold rise 


2.8 + 1.8 
3.8 + 0.8 
27 € 0.5 
2.8 * 0.2 
1.0 - 0.8 


25620 0340.1 19-03 23-07 68+0.6 
J^ 1311-03 232404 2920.7 962+2.1 
4.7+0.5 20+0.5 7.2414 12.1416 27.8+5.2 
49+06 12+02 6341.2 13.321.4 31.1446 
2.00.3 08+0.2 42409 86+0.7 218+2.1 


in plasma T which stabilized at 105 to 120 minutes to a 
mean concentration of 13.4 + 1.2 ng/ml (p < 0.01). In 
all subjects studied, plasma T levels had decreased min- 
imally by 150 minutes of the experiment (p > 0.05). 

Baseline plasma E, significantly rose from 0.2 + 0.06 
ng/ml in the nonpregnant state to a level of 0.8 + 0.1 
ng/ml at the end of the first trimester of pregnancy and 
up to 2.6 + 0.5 ng/ml at term (p < 0.01). Except for 
the subjects in the second trimester of their pregnancy, 
all other study groups showed a twofold and significant 
rise in their plasma E, levels during the constant A 
infusion (p < 0.05), which rapidly returned to baseline 
within 30 minutes after cessation of the latter. Simi- 
larly, plasma E; rose from 0.3 + 0.1 ng/ml in the non- 
pregnant state to 1.9 + 0.3 ng/ml at the end of the first 
trimester (p « 0.01) and reached a maximal mean con- 
centration of 6.8 + 0.6 ng/ml at term (p < 0.01)..À 
constant two-hour A infusion induced a significant rise 
in plasma E; levels in all subjects which stabilized at 120 
min at a méan concentration of 1.2 + 0.2 ng/ml in the 
non pregnant state and of 6.3 + 1.3 ng/ml, 13.3 + 1.4 
ng/ml and 31.1 + 4.6.ng/ml during the first, second, 
and third trimester of pregnancy, respectively (p < 
0.05). At time 150 minutes of the experiment, these 
concentrations had decreased minimally in the first 
three study groups so that only in the term pregnancy 
subjects. did the mean plasma E; level decrease sig- 
nificantly to 21.8 + 2.1 ng/ml (p < 0.05). 

Metabolism of A: MCR, T$, Pr, and conversion 
ratio into T, E,, and E,. Table III presents the mean 
MCR of A, its T^, and its conversion ratio (X) into T, 
E, and E; in the nonpregnant state as well as during 
each trimester of pregnancy. 

The mean MCR of A of 2,778.6 + 111.3 (SE) l/day 
in three nonpregnant subjects was no different 
than those of 2,588.5 + 52.4, 2,589.0 + 46.3, and of 
2,678.8 + 170.4 l/day observed in the first, second, 
and third trimesters of pregnancy, respectively (p > 
0.05). Similarly, when corrected for body weight, the 
mean MCR of A of 46.8 + 1.2 I/kg/day obtained in the 
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Table III. Mean (+SE) metabolic clearance rates (MCR), half-life (T2), production rates (Pr), 
and conversion ratio (X) of androstenedione (A) into androgens and estrogens before and during prognano) 
using constant, infusions of unlabeled A (0.09 mg/min) 





MCR (L/DAY) 





20-28 wk. , 
O N=4) 


| 2,778.6 + 111.8 2,588.5 + 52.4 - 2,589.0 + 46.3 9678.8 + 170.4 
MCR (L/KG/DAY) 46.8 + 1.2 49.3 + 1.8 39.9 41.9 43.2 + 1.9 
T% (Min.) | 26.8 + 9.1 28.5 + 4.6 27.0 + 8.1 24.9 + 9.6 
Pg (MG/DAY) 4.1 + 0.7 ! 98212 8.3 + 0.9 9.6 + 1.4 
X T/A (%)* 18.1 + 1.2, 90.4 + 3.2 25.5 + 6.4 
X E,/A (%)* 0.9 + 0.2 1.08 + 0.3 ENRf 4.8 + 0.8 
X E,/A (%)* 28-03 7.9 * 1.8 19.5 + 3.6 49.7 + 2.9 


*X = conversion ratio of A into T5 En and Eo. 
tENR = equilibrium not reached. . 


nonpregnant state did nót differ hon those of 42.3 + 
1.8, 39.9 + 1.2, and 48.2 + 1.9 l/kg/day measured in 
each trimester of pregnancy (p > 0.05). Consequently 
the TY of A of 29.8 + 2.1 minutes in our nonpregnant 
subjects did not change significantly throughout gesta- 
tion (p > 0.05). The production rate of A in the non- 
pregnant state was 4.1 + 0.7 mg/day and increased 
twofold in pregnancy to reach mean levels of 9.8 + 1.2 
mg/day, 8.3 + 0.9 mg/day, and 9.6 +14 mg/day dur- 
ing the first, second, and third trimester, respectively 
(p < 0.05). 

The conversion ratio of A into T rose from 13.1 + 
1.2% in the nonpregnant state to 90.4 + 3.2% in early 
pregnancy (p « 0.05) and up to 25.5 + 6.4% at term. 
. The conversion ratio of A into E, changed minimally in 
the first two trimesters of prégnancy but rosé fivefold at 
term from a mean ratio of 0.9 + 0.2% to one of 
4.3 + 0.896 (p « 0.01). The conversion ratio of A into 
E», on the other hand, rose significantly with each 
trimester of pregnancy from 2.8 + 0.3% in the non- 
pregnant state to 7.9+ 1.3% in the first trimester 
(p « 0.05), 19.5 + 3.6% in the second trimester (p < 
0.01), and up to 49.7 + 2.996 at term (p « 0.001). 


Comment l 

Pregnancy induces minimal changes in the MCR of 
A: This is borne out from our study where the mean 
MCR of A of 46.8 l/kg/day observed in our non- 
pregnant subjects decreased mininially thr oughout 
gestation. There are no other studies which would 
substantiate our methodology and it is possible that, by 
infusing a large amount of A at a rate that far exceeds 
its normal endogenous production, we have created a 
mass effect that could have altered our ‘calculations. 
Several points militate against such a possibility, how- 
éver. First, in our group of nonpregnant subjects good 
agreement existed between the MCR of A obtained by 
cónstant infusion of tritiated A and that determined by 
infusion of unlabeled A in the same subjects. Further- 


more, our mean MCR of A, while slightly higher than 
that: reported by some who used a different method- 
ology? or studied a different population,’ agrees well 
with that of Horton and Tait” and of Bardin and Lip- 
sett!! for healthy nonpregnant female subjects. Finally, 
the fact that our observed MCR of A with constant 
infusion of unlabeled A in pregnancy is in good 
agreement with that reported by Edman and associ- 
ates’? who studied term pregnant subjects with isotopic 
A would tend to substantiate the validity of our results. 
Thus, the. use of large amounts of unlabeled A did not 
appear to significantly alter the normal endogenous 
clearance of A. 

The twofold and significant increase in circulating 
plasma A that we observéd with gestation agrees well 
with what we‘ and most? but not all others”? have previ- 
ously reported. "The lack of significant difference in the 
MCR of A between pregnant and nonpregnant subjects 
would suggest that the endogenous A production dur- 
ing pregnancy is approximately twice that of nonpreg- 
nant subjects. Although our study cannot determine 
whether this net increase in A production is derived 
from a maternal or from a fetal origin, it is tempting to 
postulate on such a maternal source in light of the 
mother-to-fetus gradient that.has been described for 
circulating plasma A.’ ` 

The conversion of A into other steroids that we ob: 
served with our use of unlabeled steroid in nonpreg- 
nant state compared favorably with those reported by 
other investigators who used tracer studies. Thus, our 
conversion ratio of A into T of 1396 agrees well with 
that of 14% reported by Horton and Tait.’ Similarly, 
our conversion ratio of A into E1 of 0.9% agrees well 
with that of 1.296 and 0.896 reported by Siiteri and 
MacDoriald'^ and by Longcope and colleagues,!5 re- 
spectively. Since estrone seems to represent the near- 
exclusive estrogen produced by -peripheral aroma- 
tization of plasma A in the nonpregnant state? and 
considering the low transfer constant, of E, into E,/5 
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our conversion ratio of 2.8% of A into E; probably 
represents inzerconversion, through T. Pregnancy was’ 


associated with a minimal increase in the conversion of 
A into T. It was, however, associated with a fourfold 
increase in the A to E, conversion rate and with a six- 


teenfold increase in that of A into E;. This most, prob- ' 


ably represents placental aromatization of circulating 
A’ and is in dose agreement with the results of Edman 
and associates? who reported a transfer constant of A 
into E; twelvefold higher at term than in postpartum 
state and who suggested that the placental conversion 
of A into E, may reflect the maternal-placental blood 
flow. 

In conclusion, our use of a constant infusion of un- 
labeled A allowed’ us to calculate several important 
physiologic parameters of. that hormone in human 
pregnancy, thus extending our previous conclusions 
concerning tke metabolism of DHEA and its sulfate.*^? 
Although ou- methodology can adequately measure 


- 
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the endogenous clearance and production rates of 
these steroids as well as their instantaneous conversion 


ratio, it-does offer several limitations. Constant infu- 
sions of unlabeled steroid are not applicable to study all 
hormones. Thus, testosterone, which controls its own 
MCR through liver production of sex-hormone-bind- 
ing globulin'® would not lend itself to such a method- 
ology. But the principal limitation of our method com- 
pared with isotopic studies is in the determination of 
the transfer constants of conversion, which can be ade- 
quately Calculated only if the MCR of precursor and 
product are both measured in the same subject. There- 
fore constant infusions of unlabeled steroid do not 
replace the need for tracer studies in evaluating the 
kinetics of a hormone, but may offer a reasonable al- 
ternative when one is reluctant to use the latter. 


We would like to thank Catherine Beaudry and 


Monique Lazure for skiliful technical assistance. 
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Application of cephalosporins to obstetrics and 
gynecology: Transfer of cefazolin and cephalothin to 


uterine tissue 


NORITSUNE YAMADA, M.D. 
KUNITOSHI KIDO, M.D. 
HIROHISA UCHIDA, M.D. 
JURI YANO, M.D. 
NORIMASA SAGAWA, M.D. 
SUSUMU HAYASHI, M.D. 
Kyoto, Japen 


Antibiotics sFould be administered so as to maintain effective therapeutic levels in target organs. In 
routine clinizal treatment, however, doses of antibiotics are determined on the basis of their 
achievable concentrations in blood. To determine the optimum doses of antibiotics against obstetric 
and gynecclogic infections, the authors gave a single intravenous dose of 2 gm of cefazolin or 
cephalothin to 51 patients before hysterectomy and measured the levels of the antibiotics in uterine 
tissues and compared them with corresponding serum levels. The maximum tissue levels of 
cefazolin w2re generally about 6 to 7 times higher than those of cephalothin: In the perimetrium, 
levels were 154 ug/gm for cefazolin and 24.1 ug/gm for cephalothin; in the myometrium, 109.5 
pg/gm for cefazolin, and 15.5 «g/gm for cephalothin; and in the endometrium, 98.9 ug/gm for 
cefazolin and 10.4 ug/gm for cephalothin. In the tissues, however, cephalothin reached peak levels 
more rapidly than cefazolin. Comparisons of the tissue levels and MIC of cefazolin and cephalothin 
revealed tha: cefazolin was maintained at over 12.5 ug/gm for at least 150 minutes in the 
perimetrium, myometrium, and endometrium, whereas cephalothin was maintained at these levels 
for 40 to 50 minutes only in the perimetrium and myometrium. The ratio of tissue levels to serum 
levels was 40-70 to 100 for cefazolin and about 30 or less to 100 for cephalothin. (AM. J. OBSTET. 


GYNECOL. 736:1036, 1980.) 


Many antibiotics have been used by obstetricians and 
gynecologists in -arge quantities for pelvic infections, 
yet dosages have been based largely on empiric data of 
serum levels. Serum levels of antibiotics, however, do 


not always reflect their tissue levels. It is well known 


that a fixed dosage of an antibiotic can give different 
tissue levels in different types of tissue. In administer- 
ing an antibiotic, the clincian should be able to predict 
its level in the, tissue, especially in the lesion to be 
treated. In this study, the levels of preoperatively ad- 
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ministered cefazolin or cephalothin in extirpated uter- 
ine tissues were measured and compared with their 
serum levels. 


Subjects and method 


The subjects were 51 patients who entered the De- 
partment of Obstetrics and Gynecology, Kyoto Uni- 
versity Hospital, between October, 1975, and Novem- 
ber, 1976, and who underwent abdominal hysterec- 
tomy. Of the 51 cases, 26 suffered from myoma of the 
uterus, 23 from cancer of the uterine cervix (stages 0 
and Ia), and 2 from ovarian tumors. Preoperative 
examination disclosed that all patients had normal he- 
patic and renal functions. Cefazolin was given to 22 
patients, cephalothin to 29. Their age ranged from 31 
to 63 years, averaging 48.3; their height from 146 to 
162 cm, averaging 153.1: and their weight from 41 to 
69 kg, averaging 51.8. General anesthesia was applied. 
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Two grams of cefazolin or cephalothin dissolved in 20 
ml of physiologic saline solution as injected intrave- 
nously over three to five minutes before or during lap- 
arotomy. The experimental period was taken as the 
time elapsing from the injection of the antibiotic to 
ligation of the uterine vessels on hysterectomy. Simul- 
taneously with ligation, blood was sampled, and serum 
was prepared and stored at —20° C. After hysterec- 
tomy, blood was removed from the outer surface of the 
uterus with dry gauze. Five hundred-milligram por- 
tions of the perimetrium, myometrium, and endome- 
trium were taken from the extirpated uterus and 
rapidly frozen for preservation at —20° C. 

The antibiotic concentrations in the serum and the 
supernatant fluid obtained by centrifuging the homog- 
enates of uterine tissues, with M/15 phosphate buffer 
(pH 7.0), at 3,000 x g for 10 minutes were bioassayed by 
the disk method with Bacillus subtilis ATCC 6633 as the 
test organism. Each 10 ml of agar medium (196 sodium 
citrate, 0.5% polypeptone, 0.3% meat extract, and 1% 
agar) was inoculated with 10° spores of Bacillus subtilis 
ATCC 6633/ml and placed in petri dishes. Test disks (6 
or 8 mm in diameter) were immersed in the standard 
solutions or test solutions.containing the antibiotics 
under study. After removing excess water, the disks 
were placed on the above media. After standing at 37° 
C for 20 hours, the diameters of the inhibitory zones 
were measured. 


Results 


Serum levels. Serum levels of cefazolin are generally 
higher than those of cephalothin. Serum half-life was 
62 minutes for cefazolin and 34 minutes for cepha- 
lothin (Fig. 1). 

Perimetrial levels. Perimetrial levels of cefazolin 
were higher than those of cephalothin. Cefazolin levels 
reached peaks of 134 to 174 ug/ml (mean: 154 ug/gm) 
30 or 40 minutes after administration, while peak 
cephalothin levels of 19.7 to 28.6 ug/gm (mean: 24.1 
agigm) were reached after 15 minutes. The cephalo- 
thin levels were about one sixth'or less of the cefazolin 
levels. Perimetrial levels of cephalothin were between 
12.5 ug/gm and 42 ug/gm until 30 minutes after ad- 
ministration, and cefazolin remained above 12.5 ug/ml 
until 150 minutes (Fig. 2). 

Myometrial levels. Myometrial levels of cefazolin 
were higher than those of cephalothin. Peak cefazolin 
levels of 92 to 116 ug/gm (mean: 109.5 ug/gm) were 
observed 25 to 30 minutes after administration, but 
cephalothin reached peak levels of 13.4 to 16.8 ug/gm 
(mean: 15.5 ug/gm) after 20 minutes. The cephalothin 
levels were about one-seventh of the cefazolin levels. 
Myometrial levels of cephalothin remained at or above 
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Fig. 1. Concentrations in serum of cota and cephalothin 


after intravenous injection. 


12.5 ug/gm until 45 minutes after administration, and 
cefazolin levels until 150 minutes (Fig. 3). 

Endometrial levels. Endometrial levels of cefazolin 
were higher than those of cephalothin. Peak cefazolin 
levels of 72.8 to 84.9 ug/gm (mean: 78.9 ug/gm) were 
observed 70 to 80 minutes after administration, but 
peak cephalothin levels of 10.1 to 11.3 ug/gm (mean: 
10.4 ug/gm) were found at 45 to 50 minutes. Cepha- 
lothin levels were about one-seventh of cefazolin levels. 
Cephalothin levels were under 12.5 ug/gm in all cases, 
while cefazolin levels were over 12.5 ug/gm even 150 
minutes after administration (Fig. 4). 

Relationship between serum levels and uterine tissue 
levels. Between 15 and 150 minutes after intravenous 
injection, serum levels of cefazolin were 20 to 210 
ug/ml, and those of cephalothin were 3.4 to 115 ug/ml. 
Since cefazolin and cephalothin levels overlapped be- 
tween 20 and 115 ug/ml, the ratios of serum levels to 
tissue levels were compared in this range. The serum 
levels of cefazolin and cephalothin in this range were 
divided into three zones—20 to 59 ug/ml, 60 to 89 
pg/ml, and 90 to 115 ug/ml—and the concentration 
ratios in each zone were obtained. Generally, the ratio 
of uterine tissue levels to serum levels was 40-70 to 100 
for cefazolin and about 30 or less to 100 for cepha-. 
lothin (Fig. 5). 


Comment 
In the field of obstetrics and gynecology, antibiotics 


. are usually administered merely on the basis of their 


antibacterial activity and concentration in serum, with 
no regard to antibiotic levels in the target organs, viz., 


t 
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The MIC distribution in E. coli was reported as follows: 90% of 730 strains were inhibited by 12.5 
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Fig. 4. Comparison of the concentrations of cefazolin and cephalothin in endometrium and serum. 
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the uterus, fallopian tubes, and ovaries. To find the 
appropriate dosages of antibiotics, we selected cefazo- 


lin and cephalothin and investigated the relationship. 


between uterine tissue levels and. serum levels using 
extirpated uteri. l 

Cefazolin is said to have higher TM and serum 
levéls than other cephalosporins." ? There were reports 


that cefazolin levels showed higher than cephalothin ` 


levels in samples of surgically extirpated human myo- 
cardium,* * tonsils,? and eye tissue.? 

In experiments with rats, Nishida,’ Okubo, Mash- 
imo,* and Ueda? and their associates reported that 
cefazolin showed highest levels in the kidney, and 
lower levels in the liver, heart, lung, and spleen in that 
order. Kozatani and colleagues! reported that the 
uterine levels of cefazolin lay between its liver and 
heart levels. Cefazolin appears to transfer with relative 
ease to the uterus. In our experiments with samples of 
surgically removed uteri, the maximal uterine tissue 
levels of cefazolin were about six to seven times higher 


than those of cephalothin, and cefazolin was capable of . 


maintaining comparatively high tissue levels for a long 
period. This agrees largely with the myocardial levels 
obtained by Setsuya and associates.* The low tissue and 
serum levels of cephalothin and their relatively rapid 
decrease may be explained by the fact that cephalothin 
is metabolized in tissues to a deacetyl form which pos- 
sesses a weak antibacterial activity.") 2 [t has been re- 
ported that cefazolin levels in the human serum and 
tissues excluding the uterus are higher than other 
cephalosporin levels. Many cephalosporins are now 
used to treat intrauterine infection. However, a few 
reports are available on the uterine levels of these an- 
tibiotics.'?: '* In this study, we investigated the levels of 


` cefazolin and cephalothin in the uterus and the results 
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revealed that the uterine tissue levels of cefazolin were 
higher than those of cephalothin. In view of the results 
of this: study and other studies!’ on the levels of 
other antibiotics in the genital organs, cefazolin may be 
useful in the treatment of intrauterine infection. 
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Uptake of ?*H-norepinephrine in human female 


reproductive organs 


SEPPO SAARIKOSKI, M.D. 
Helsinki, Finland 


3H-NA was administered to five nonpregnant and 12 pregnant women during the first half of 
gestation. The rate of disappearance of °H and °H-NA was very fast and did not differ between the 
pregnant and nonpregnant women. The fallopian tubes had a higher uptake capacity for SH-NA than 
the uterus. The uterine and ovarian tissues of the nonpregnant patients had a higher uptake - 
capacity for *H-NA than the corresponding tissues of pregnant women. However, according to the 
present results, the function of the adrenergic uptake mechanisms in the puerperal organs differs 
only slightly from that of the nonpregnant PRIR during the first half of pregnancy. (AM. J. OBSTET. 


GYNECOL. 136:1041, oe ) 


THE FEMALE reproductive organs are supplied by 
both long and short adrenergic postganglionic nerves. 
Functionally, the short adrenergic nerves differ from 
the ordinary long adrenergic neurons arising in pre- 
vertebral and paravertebral ganglia. They are more 
resistant toward the catecholamine (CA)-depleting ac- 
tion of reserpine; at the, beginning of pregnancy the 
transmitter concentration increases in many species but 
decreases toward the end of the pregnancy, and the 
neuronal levels of norepinephrine (NA) in the uterus 
can be elevated by the treatment of nonpregnant ani- 
mals with estrogen.'~® 

The concentration of CA in the fallopian tubes is also 
seen to be in relation to the plasma values of the ovar- 
ian steroids.? This suggests that the ovarian steroids 
might exert some control over the adrenergic functions 
in the reproductive organs. 

The functional research concerning adrenergic 
mechariisms in the puerperal organs is mainly focused 
on studies of the effects of the adrenergic drugs on 
these tissues. Few studies have been made on the 
transmitter uptake by human puerperal organs. 17£- 
Estradiol was able to increase the uptake of radioactiv- 
ity from tritium-labeled epinephrine (*H) and decrease 
that from tritium-labeled /-norepinephrine (?H-NA) in 
the myometrium in vitro.’ 
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In the present study the adrenergic function was 
studied by estimating the uptake of ?H-NA in the re- 
productive organs in nonpregnant and pregnant - 
women in vivo. 


Material and methods 


l- -Norepinephrine- -7-H of high ied activity was 
used in the study; the material was in an aqueous solu- 
tion as the acetate and had a specific activity of 8.7 
Ci/mmol (obtained from the Amersham Radiochemical 
Centre, England). The ?H-NA, 1.1 wg or 50 aCi, di- 
luted with physiologic saline, was injected into the an- 
tecubital vein of five patients hospitalized for steriliza- 
tion and 12 hospitalized for legal termination of preg- 
nancy. 'The weight of the patients in the nonpregnant 
sterilization group was 63.2 + 3 kilograms and that in 
the pregnant group 65.2 + 4 kilograms (mean + S.E.). 
The injection was given over a period of 10 seconds. 
The patients received atropine and diazepam as pre- 
medication | hour before the operation and pethidine 
was used as an analgesic agent. 

Anesthesia was induced with thiomebumal, which 
was administered intravenously. The anesthesia was 
continued with nitrous oxide and oxygen and, in order 
to avoid contraction of the uterus prior to sampling, 
halothane was used in both of the groups. For intuba- 
tion, the patients were given succinyl choline chloride 
as a muscular relaxant followed by d-tubocurarine. or 
alcuron chloride. 

'The blood samples were taken l minute to 4 hours 
after the administration of °H-NA from the patient's 
arm on the side contralateral to the point of injection. 
The tissue samples were taken 5 or 30 minutes after 
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Fig. 1. Total *H concentration in peripheral blood 1 to 240 
minutes after injection of ?*H-NAÀ into the antecubital vein 
(mean + S.E. of four to six determinations). 


administration of *H-NA from the isthmic part of the 
uterus and fallopian tubes, and in eight cases from the 
ovarian tissue. For the determination of urinary total 
3H excretion, the urine of the first 24 hours after injec- 
tion was collectec in 10 cases. 

The blood samples were pipetted directly into 0.4 
mol/L perchloric acid, at 0* C, in an ice bath. The tissue 
samples of uterine, ovarian, or tubal tissue were also 
immersed in cooled, 0.4 mol/L: perchloric acid. The 


3H-NA, metabolites, arid the total 3H concentration of 


the samples were determined with paper chromatog- 
raphy and the oxidation method. The method can be 
summarized as follows: the weighed and homogenized 
tissue and blood samples were centrifuged for 20 
minutes at 10,000 x g and the supernatant fluid was 
collected for the determination of 7H-NA, metabolites, 
and total 3H. The pH of the samples was raised to 5.4 
with 2 mol/L K5CO;. 

The total *H concentration in the blood or tissue was 
determined by applying drops of the neutralized ex- 
- tract to the lower margin of a Whatman No. | paper. 

After drying, the paper strip was combusted with the 
sample oxidizer developed by Kaartinen? and' the 
quantity of *H;O produced was determined by liquid 
scintillation counting. 

Paper chromtagraphic separation was used to esti- 
mate the metabclites of ?H-NA. An aliquot of the su- 
. pernate was spotted onto a. paper strip measuring 9 by 
30 cm. Whatman No. 1 paper was used. The solvent 
system used was a 2-day-old mixture of n-butanol: 
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Fig. 2. *H-NA concentration in peripheral blood 1 to 240 
minutes after injection of *H-NÀ into the antecubital vein 
(mean + S.E. of four to six Geterminations). , 


formic acid: water, 70:12:15 v/v, and the ascending 
time was 12 hours. The intact *H-NA and its metabo- 
lites were identified by staining the dried paper strips 
with p-nitroaniline. The spots were cut and burned in 
the sample oxidizer and the radioactivity of SH-NA and 
its metabolites was determined by liquid scintillation 
counting. The recovery for total ?H in this method is 
99.0 + 2.4% and for ?*H-NA and its metabolites er to 
9795. For details, see Saarikoski.’ 

The statistical analysis was performed by means of 
Student's t test. 


Results | 

Blood. The rate of disappearance of °H bus the 
circulation is shown in Fig. 1. The radioactivity disap- 
pears very rapidly from the blood stream, and no dif- 
ference was seen during pregnancy in comparison 
with the nonpregnant patients. The disappearance of 
*H-NA was quite similar to that of total 3H, as can be 
seen in Fig. 2. 

Tissues. ?H-NA values are given in Table I. The 
highest ?H-NA values were seen in the fallopian tubes 
in both the 5 minute and 30 minute groups of non- 


. pregnant patients. These values were significantly 


higher than the corresponding values in the uterine or 
ovarian tissue (p « 0.02). The values in the uterus arid 
ovaries were also higher in nonpregnant than in preg- 
nant patients (p< 0.01 or < 0.05). Ovarian tissue 
samples were taken only 5 minutes after the 7H-NA 
injection. There were too few tubal tissue samples from 
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the pregnant patients to enable a statistical analysis to 
be carried out, although in this group the measured 
individual ‘values were lower than the mean values in 
the pregnant group. | 

Urinary excretion of °H. During the first 24 hours 
after the *H-NA injection, 43.1 + 4.0% of the injected 
SH activity in the pregnant group and 39.3 + 1.3% 
(mean + S.E.) in the nonpregnant group was excreted 
in the urine. 

Metabolites. The metabolites of *H-NÀ in the blood 


were identical in the pregnant and nonpregnant pa- | 


tients (Table II). Five minutes after the administration 
of *H-NA, about one quarter of the activity was found 
as intact *H-NAÀ and almost the same amount of 
activity as conjugated metabolites. The remaining 4096 


' of the activity was in the other metabolites. The amount 


of conjugated metabolites was higher .and that of 
3H-NA somewhat lower 30 minutes after the adminis- 
tration of ?H-NA. 


Comment 


The rate of disappearance of *H-NA from the circu- 
lation was high: after 1 minute only approximately 
one-fourth of the calculated dose could be detected. 
The half-life may thus be estimated as about 30 sec- 
onds, which is consistent with earlier reports.'^3!! As 
was the case in the work published by Sandler, Ruthven 
and Wood," it was not possible to find any statistical 
differences in the disappearance rates of ?*H-NA be- 
tween the two groups, although in the present study 
the mean values in the blood of the nonpregnant pa- 
tients were somewhat higher than in the blood of the 
pregnant patients. 

The metabolization of ?H-NA was also noted to take 
place very quickly; 5 minutes after injection only 25 to 
30% of the activity in the blood was intact *H-NA; the 
rest was in the metabolites. The percentages of the dif- 
ferent metabolites were identical in the nonpregnant 
and pregnant groups, indicating the unchanged meta- 
bolization pathways of NA during pregnancy. This 
finding is in good agreement with earlier reports, ac- 
cording to which the urinary excretion of NA and its 
metabolites or the CA plasma values did not differ dur- 
ing pregnancy from the nonpregnant values. ?^!5 Only 
during parturition and just after it were the CA plasma 
values elevated,!57!? and on the day after labor the uri- 
nary excretion of NA was significantly elevated.!97!? In 
both of the groups about one half of the given °H ac- 
tivity was excreted into the urine during the first 24 
hours, suggesting the half-life of 7H-NA in the human 
body to be somewhat over 24 hours, as was calculated 
earlier.?? 

Specific adrenergic uptake mechanisms were seen to 


3H-NA uptake in reproductive organs 1043 . 


Table I. Uptake of *H-NÀA in human uterine, 
ovarian, and tubal tissue 5 and 30 minutes after 
* H-NÀ administration into the blood stream 






= NA quantities (nCr/gm)* 


Uterus 14+0.1 08+02ł %12+060.1 0.5-0.t 










Tissue 
Source 


(4)§ (6) (4) (6) 
Ovary 0726.1 0.3 0.11 $n a 
(4) |^ (4) 
Oviduct 3.5 + 0.7 1.1 2241.5 06+0.8 
. (5) (1) (5) (2) 


*Mean + S.E. values. 

tp < 0.05 difference vs. nonpregnant value. 
ip < 0.01. 

$Number of determinations. 


Table II. *H-NA and its metabolites in peripheral 
blood 5 and 30 minutes after administration of 
?*H-NÀ to the patient. 7H-NA and the metabolite 






quantities stated as percentage of total °H activity 


Percentage of total °H activity* 









5 minules 30 minutes 


Conjugated .24.6 + 2.5 21.5 € 2.0 35.1 € 2.8 43.2 +68 
metabo- 


Metabolites Preg. 


lites 
NAT 27.4 + 2.4 9286 € 433 1852443 159 * 4,5 
NMN 9.1 + 1.1 100414 8.1-1.3 68x23 
DHMA 9.1 5:59. TAS ES 10.7 + 2.7 11.4 €2.3 
DHPG 
MOMA 
MHPG 13.5 + L1 17.1414 17.8 x 1.4 159424 
Front 61-10 14+0.7- 96-27 6822.2 


*Mean x S.E. of five or six determinations. 

TNA = norepinephrine, NMN = normetanephrine, DHMA = 
3,4-dihydroxymandelic acid, DHPG = 3,4-dihydroxyphe- 
nylglycol, MOMA = 3-methoxy-4-hydroxymandelic acid, 
MHPG = 3-methoxy-4-hydroxyphenylglycol. 


work in all of the reproductive organs examined. The 
concentrations in the examined tissues were two to 14 
times as high as those in the peripheral blood at the 
same time. The ratio of blood : tissue was smallest in the 
ovarian tissue and highest in the fallopian tubes. The 
highest uptake of ?*H-NAÀ in the fallopian tubes may 
reflect a denser network of adrenergic terminals in the 
isthmic part of the tube than in the uterus.” The ad- 
renergic innervation of the oviduct conaists mainly of 
long postganglionic terminals and only to a smaller ex- 
tent of short terminals, in contrast to the uterine termi- 
nals, which are mainly short.*^* ?! This may also ex- 
plain the greater inactivation of *H-NÀ in the fallopian 
tubes. 
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The amounts of 7H-NA taken up by the tissues were 
somewhat higher in the organs of nonpregnant pa- 
tients than in those of pregnant patients. This suggests 
a higher uptake capacity of the adrenergic nerves in 
the nonpregnant tissues, reflecting the possibility of a 
denser network of adrenergic terminals in the repro- 
ductive organs of nonpregnant patients than in the 
pregnant patients in human subjects, too, as has been 
seen in experimental animals." ? Part of the explana- 
tion may also be the hypertrophy of the uterine muscu- 
lar tissue during pregnancy, because the adrenergic 
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Based on the country's largest, most. 


sophisticated and efficient transport 
system (the New York Infant Transport 


Service), this volume shows you how to ` 


adapt specific methods and procedures to 
your needs. 

The book's three sections illustrates 
its scope and organization... 

* Part I, Organization and Admini- 
stative Concepts, details the practical 
aspects involved in planning an efficient 
transport service -- vehicle, equipment, 
ard manpower requirements; procedures 
for answering a call; management. and 
stabilization before, during and after 
transport: and the considerations 
involved in both surface and air 
transportation. 

* Part Il, Clinical Experience, outlines 
in:tial management and stabilization of 


` the most common clinical situations that 


require transport---respiratory distress, 
anemia and bleeding, congenital heart 
disease, and gestational age problems. 
Cemplications that may arise during 
transport are detailed with suggestions for 
treatment. E 

* Part “ill, Concepts of Evaluation, 
offers eznsiderations involved in an 
orgoing evaluative process and the 
techniques necessary to effectively 
evaluate all aspects of a transport system. 

A comprehensive appendix provides 
examples of forms used in the New York 


trensport service; guidelines for organi- - 


zing community workshops; tables of 
normal laboratory values; and instruc- 
tians and checklists for transport teams, 
receiving staff, and administrative 
personnel. 

From organizational structure . . . to 


crucial clinical problems---you'll find it all 


in this useful new manual. Orderyourcopy 
today! 


New 2nd Edition! 
CLINICAL PERINATOLOGY 





By Silvio Aladjem, M.D.; Audrey K. 
Brown, M.D. and Claude Sureau, M.D. 
December, 1979. 608 pages, 288 
illustrations. Price, $49.50. 


In this new edition, internationally 
recognized experts examine all the 


clinically significant aspects of 


perinatology. They discuss the normal 
physiologic processes in mother, fetusand 
newborn during pregnancy, labor and 
birth .. possible aberrations and methods 
for predicting. detecting, preventing and 
treating them . .. and the international 
implications of perinatology. including 
the National Institute of Perinatology's 
model in Mexico, public education to 
improve perinatal care, and international 
maternity care monitoring. 

Expanded coverage. Thisnewedition 
reflects the rapid growth of the field-- 
featuring 14 ali-new chapters and 31 new 


= contributors. In addition, youll find the 


latest research data and clinical 
procedures ‘incorporated throughout, to 
help you give mother, fetus and neonate 
optimum care. 

Multidisciplinary approach. Con- 
tributions have been drawn froma variety 
of specialties: obstetrics, neonatology, 
physiology, internal medicine, and more-- 
to guarantee an eclectic multidisciplinary 
approach. In addition, the authoritative 
contributors come from all over the world, 
and reflect an international perspective. 

New material. Five new chapters 
focus on clinical evaluation of the fetus to 
determine physiology and pathophysi- 
ology. And four key discussions study 
spontaneous and induced labor. 


Shouldn't this outstanding reference 


be part of your professional library? 
\ . 
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All contacts are, of course, confidential. 
Send inquiry and C.V. to: 
. W.B. Cherny, M.D., C.M. 
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Physiologic variability and fetal 


electrocortical activity 
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RODNEY LARROW 
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Burlington, Vermont 


The relationship between fetal electrocortical activity and multiple fetal parameters was examined in 
chronically instrumented fetal lambs. Consistent small but significant changes in fetal heart rate, 
mean arterial pressure, umbilical blood flow, and the cerebral uptake of glucose relative to oxygen 
were observed as fetal electrocortical activity cyclically shifted between high-voltage slow activity 
and low-voltage fast activity. Cardiovascular parameters were higher and the cerebral uptake of 
glucose relative to oxygen was lower during high-voltage slow activity than during low-voltage fast 
activity. The implication of these observations is discussed. (AM. J. OBSTET. GYNECOL. 136:1045, 


1980.) 


THE MATURATIONAL CHANGES in the elec- 
trocorticogram (ECOG) of the fetal lamb have been 
described in detail." All studies demonstrate a pro- 
gression from an immature pattern of low amplitude 
and variable frequency to a mature cyclic pattern (Fig. 
1) characterized by alternating periods of high-voltage 
slow activity (HVSA) and low-voltage fast activity 
(LVFA). The timing of the transition from an imma- 
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ture to a mature pattern is variable but is usually com- 
pléte by the one hundred thirtieth day of gestation 
(term 145 to 147 days). Thereafter, the fetal ECOG 
aliernates between HVSA and LVFA in 30- to 40- 
minute cycles. 

In the lamb fetus, certain behavioral patterns cy- 
clically recur during each, of the two phases of the 
ECOG." HVSA is characterized by repetitive body 
movements without respiratory movements, slow (1 to 
3/min) eye movements and a high-amplitude, audi- 
tory-evoked response.* The majority of LVFA (80% to 
85%) is associated with rapid eye movements, rapid 
respiratory movements, decreased body movements 
and muscle tone, and a low-amplitude, auditory- 
evoked response. The remainder of LVFA occurs pre- 
dominantly at night and is characterized by vigorous 
gross body and limb movements in the absence of rapid 
eve or respiratory movement. 

Several reports? * documented significant changes in 
baseline fetal heart rate and mean arterial pressure as- 
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Fig. 1. Vature electrocortical activity in the fetal lamb. Each of the upper two high-speed recordings 
are 12 seconds in duration. The bottom low-speed recording of 15 minutes' duration represents a 


shift in electrocortical activity from LVFA to HVSA. 


sociated with the cyclic shifts in electrocortical activity. 
Both increase during HVSA and decrease ‘during 
LVFA associated with rapid eye and respiratory 
movements. When LVFA is associated with gross body 
and limb movements, wide fluctuations in heart rate 


occur. Others® reported increases in fetal heart rate. 


and mean arterial pressure duri ing fetal respiratory 
movement. 

These observations suggest that the type of fetal elec- 
trocortical activity and/or its associated behavioral pat- 
tern is one determinant of the variability encountered 
in these and perhaps other physiolegic and metabolic 
parameters. The present experiments were designed to 
explore this possibility. Specifically, we endeavored to 
determine whether changes in the behavioral pattern 
of the fetus, as reflected by the ECOG, were associated 
with cyclic shifts in either the rate of umbilical blood 
flow or the cerebral uptake of energy substrate. 


Material and methods 


Fifteen fetal lambs were surgically prepared under 
maternal spinal anesthesia supplemented with intrave- 
nous pentobarbital at 105 to 135 days’ gestation. In- 
traoperatively, | gm of ampicillin was introduced into 
the amniotic sac and maternal peritoneal cavity. No 
preoperative or postoperative antibiotics or progester- 
one was used. In six fetuses, a Dienco perivascular elec- 
tromagnetic flow transducer was placed on the com- 
mon umbilical artery by a retroperitoneal approach’ 
and polyvinyl catheters were placed in the amniotic 
' fluid, distal descending aorta via the femoral artery, 
and common umbilical vein by transabdominal punc- 
ture. In nine fetuses polyvinyl catheters were intro- 


duced via the axillary artery and saggital sinus? so that 


their tips lay in the brachiocephalic artery and the right , 
or left intracranial lateral venous sinus 9 to 5 mm 
beyond the confluence of sinuses. In all animals, solder 
ball electrodes were secured against the dura over the 
right temporoparietal cortex? and maternal polyvinyl 
catheters were placed in the distal aorta and inferior 
vena cava via the femoral vessels. The catheters and 
transducer leads were tunnelled subcutaneously to the 
maternal flank and stored. in a flexible pouch. 
Umbilical blood flow studies were conducted in six 
animals between the fourth and tenth postoperative 
days. Two fetuses were studied prior to 120 days' ges- 
tation (immature ECOG pattern) and four, between 
130 and 145 days’ gestation. All studies were conducted 
with the ewe standing quietly in an experimental cart, 
between 3 AM and 2 PM after initial blood gases had 
been obtained on blood from the fetal descending 
aorta. In the fetuses with a mature ECOG, umbilical 
blood flow, arterial pressure, amniotic fluid pressure, 
and heart rate were continuously monitored during 
three or more consecutive changes in electrocortical 
activity on each of three or more days. On the initial 
day measurements were begun during HVSA; on the 
second day, during LVFA; and on the third day, dur- 
ing HVSA. In the two fetuses with an immature ECOG 
the same parameters were continuously. monitored for 
periods in excess of 30 minutes on each of three days 


and analyzed in sequential 10-minute intervals. 


Studies of the cerebral uptake of glucose relative to 
oxygen were conducted in nine ànimals between the 
second and tenth postoperative days under similar ex- 
perimental conditions. Four fetuses were studied prior . 
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Table I. Cardiovascular and blood gas data 
obtained during immature and mature fetal 
electrocortical activity 


- Immature Mature Statistical 
ECOG ECOG significance 


pH 7.39 £0.07 7.41 + 0.08 NS 

Po, (mm Hg) "93-3 21+ 4 NS 

Pco, (mm Hg) 37 +4 58:23 NS 

Hematocrit (%) Shel z 30 + 5. NS 

Fetal heart rate 191+7 | 168+ 16 0.001 
(bpm) 

Mean aortic pres- 44.3 € 2.5 570+ 8.9 0.001 


sure (mm Hg) 
Umbilical blood 


593 x 141 0.001 
flow (ml/min) l 


449 + 171 


Data presented as means + 1 standard deviation. NS: Not 
significant. 


to 120 days’ gestation and five, between 130 and 145 
days’ gestation. In the fetuses with a mature ECOG, 
sequential sampling of the arteriovenous difference of 
glucose and oxygen across the cerebral circulation was 
performed on each of two days during three consecu- 
tive changes in electrocortical activity. On the initial day 
sampling was begun during HVSA; on the second, dur- 
ing LVFA. All sample pairs were obtained simulta- 
neously by anaerobic techniques between the second 
and fifth minutes after a change in the ECOG. Follow- 


ing immediate blood gas analysis aliquots of each sam- - 


ple were used for determination of whole-blood glu- 
cose and oxygen contents in triplicate. In the four 
fetuses with an immature ECOG, sampling was random. 

Fetal electrocortical potentials were displayed di- 
rectly on a Beckman type RM eight-channel dynograph 
after passage through a filter with a time constant of 
0.3 seconds. The phase of electrocortical activity was 
assessed visually by the criteria of frequency and 
amplitude (Fig. 1).7* A low-voltage (15 to 40 pV), 
high-frequency (15 to 25 Hz) pattern indicated LVFA 
while the presence of high-voltage (50 to 200 u V), low- 
frequency (1 to 3 Hz) potentials with superimposed 
faster frequencies denoted HVSA. During study the 
duration of each phase ranged between 9 and 22 min- 
utes. Umbilical blood flow was measured with a Dienco 
flowmeter whose output was similarly recorded. Pres- 
sure measurements were obtained with Statham P 23 
pressure transducers coupled to the recorder with 
Beckman 9872 strain gauge couplers. Continuous fetal 
heart rate was recorded simultaneously with a car- 
diotachometer triggered by the arterial pressure wave. 
A Radiometer micro-blood gas analyzer was used for 
blood gas analysis. Oxygen contents were obtained with 
a Lex-O;-Con oxygen analyzer calibrated with distilled 


. water saturated with oxygen at 0° C. Whole-blood glu- 
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Fig. 2. The changes in mean fetal heart rate, arterial pressure, 


and umbilical blood flow over eight days with shifts in fetal 
electrocortical activity between LVFA and HVSA. 


cose was measured spectrophotometrically on protein- 


free filtrates by a glucose oxidase method. 


The mean value of each parameter or sample was 
used in the statistical calculations. The glucose oxygen 
6 X arteriovenous glucose 
|: ,g content difference [mm/L] 
QUOPCIIU 47-0 0 
arteriovenous oxygen 
content difference [mm/L] 
the index of cerebral uptake of energy substrate. The 
unpaired t test was utilized to detect significant differ- 
ences between the data obtained in fetuses with imma- 
ture and mature ECOGs. Paired serial analysis was 
used to determine statistical significance in the data ob- 
tained during sequential periods of immature elec- 
trocortical activity or during sequential episodes of 
HVSA and LVFA. ELS 


was adopted as 


Resuits 


The cardiovascular data are presented in Tables I, 
IIA, and IIB. Serial observations from a single fetus 
over eight days are shown in Fig. 2. 

No significant differences were noted in pH, Pos, 


v 
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Table IIA. Sequential cardiovascular data obtained during immature fetal electrocortical activity 


First 10- Second 10- Third 10- 
min. interval | min.interval | Significance min. interval 





Second 10- 
min. interval 





Significance 





"Fetal heart rate (bpm) 191 +8 1907 190 +7 190+8 ^ N ' 
Mean aortic pressure (mm Hg) 45 +2 442? NS 44+ 3 45 +2 NS 
Umbilical blood flow (ml/min) 485 + 182 488 + 185 NS 469 + 182 470 + 18) NS 


Data presented as means + 1 standard deviation. 


Table ITB. Sequential cardiovascular data obtained during mature electrocortical activity 


Fetal heart rate (bpm) 178 + 13 158 + 13 0.001 159 + 11 179 + 13 0.001 . 
Mean aortic pressure (mm Hg) , DB a9 52249 0.001 55+ 8 60 +9 0.001 
Umbilical blood flow (ml/min) 690+ 152 `. 650+ 145 0.001 682 + 143 716 + 146 0.001 


Data presented as means + 1 standard deviation. 


Table III. Comparison of glucose and oxygen data and blood gas values obtained during immature and 
mature fetal electrocortical activity 





Immature ECOG | 





Preductal arterial Significance 
pH 7.49 + 0.07 7.37 + 0.02 NS 
Po, (mm Hg) 2744 25:3 NS 
Pco, (mm Hg) 40 + 4 37 +6 NS 
Glucose content (mg/100 ml) 11.82 + 0.91 15.41 + 3.73 NS 
Oxygen content (vol/100 ml) 7.11 + 0.06 7.75 x 1.90 NS 
CNS arteriovenous glucose difference (mg/100 ml) 3.14 + 0.25 2.97 + 0.84 . ' NS 
CNS arteriovenous oxygen difference (vol/100 ml) 2.49 + 0.20 2.38 + 0.71 NS 
CNS glucose/oxvgen quotient 0.97 + 0.05 0.95 + 0.15 NS 





Data presented as means + 1 standard deviation. CNS: Central nervous system. 


Table IV. Comparison of sequential glucose and oxygen data and blood gas data during different stages 
of mature fetal electrocortical activ ity 


"7.36 + 0.02 


NS . 


pH 7.36 + 0.02 7.37 + 0.02 

Po, 24+ 2 26 + 3- 

Pco, ' 387 +6 37 +7 

Glucose content (mg/100 mi) 15.12 + 4.04 15.78 + 3.78 

Oxygen content (vol/100 ml) 7.61 + 2.05 7.87 + 1.96 

CNS arteriovenous glucose 2.63 + 0.68 3.27 + 0.94 ` 
difference (mg/100 ml) 

CNS arteriovenous oxygen : 2.39 + 0.74 2.31 + 0.73 
difference (vol/100 ml) 

CNS glucose/oxygen quotient 0.84 + 0.07. 1.07 + 0.10 


Data presented as means + | standard deviation. 


Pcos,, and hematocrit with maturation of the ECOG. 
However, with advancing gestational age and ECOG 
maturation, the anticipated increases in mean aortic 
pressure and umbilical blood flow were observed. 
Likewise, fetal heart rate decreased significantly in the 
older fetuses with a mature ECOG. 

Fetal heart rate, mean aortic pressure, and umbilical 
blood flow did not vary significantly over time during 
sequential periods of immature electrocortical activity. 
However, with development of amature ECOG, consis- 
tent, small, but highly significant (0.001) changes were 


7.37 + 0.02 


NS 95 € 4 26 + 3 NS 
NS | 36 35 37 +6 ONS 
NS 15.58 +3.72 15.05 + 3.52 NS 
“NS 7.81: 2.05 7.75 + 1.82 NS 
0.01 3.21 +0.89 2.65 + 0.64 0.01 
NS 930+0.74 — 2.47 X 0.75 NS 
0.001 1.06 0.08 — 0.82 4 0.10 0.001 


observed in all parameters with shifts from HVSA to 
LVFA and from LVFA to HVSA. All three decreased 
with a shift in the ECOG from HVSA to LVFA and 
increased with a shift from LVFA to HVSA. When the 
fetal ECOG shifted from HVSA to LVFA fetal heart 
rate decreased 11%; mean aortic pressure, 9%; and the 
rate of umbilical blood How, 6%. With a shift from 
LVFA to HVSA fetal heart rate increased 13% and 
mean aortic pressure and umbilical blood flow rose 9% 
and 5% respectively. There were no significant changes 
noted in the value of any parameter during the 
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episodes of HVSA which preceded and followed an 
episode of LVFA. Likewise no significant differences 
were observed between the values obtained during the 
episodes of LVFA immediately prior to and after a 
period of HVSA. 

The central nervous system data are presented in 
Tables III and IV. There were no significant differ- 
ences in blood gases, pH, glucose content, and oxygen 
content as the fetal ECOG matured and cyclically 
shifted from HVSA to LVFA. Likewise, no significant 
changes occurred in the arteriovenous content differ- 
ence of glucose and oxygen across the cerebral circula- 
tion or in the glucose/oxygen quotient as the fetal 
ECOG matured. However, with the development of a 
mature ECOG, significant changes were noted in the 
arteriovenous glucose content difference across the 
cerebral circulation as the ECOG shifted from HVSA 
to LVFA or from LVFA to HVSA without concomitant 
changes in the arteriovenous oxygen content differ- 


ence. Thus, relative to oxygen (the glucose/oxygen ` 


quotient), the amount of glucose extracted by the fetal 
brain varied significantly with shifts in fetal elec- 
trocortical activity, being significantly less than 1 dur- 
ing HVSA and not significantly different from 1 dur- 
ing LVFA. No significant difference was noted in any 
parameter when data from two sequential episodes of 
either HVSA or LVFA were compared. 


Comment 


These experiments indicate that cyclic shifts in the 
electrocortical activity of the fetal lamb are associated 
with baseline shifts in multiple fetal parameters. Al- 
though behavioral patterns also change with elec- 
trocortical activity a direct relationship between elec- 
trocortical activity and baseline variability is suggested. 

Our data confirm previous reports*~* of a repetitive 
decrease in both fetal heart rate and mean arterial 
pressure during episodes of LVFA in comparison to 
observations during HVSA. In addition, the data dem- 
onstrate concomitant small but highly significant shifts 
in the rate of placental perfusion. This is not surprising 
as these three parameters are known to be interre- 
lated. However, if the cyclic fluctuations in these car- 
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diovascular parameters are secondary to changes in 
autonomic tone, similar fluctuations may also be oc- 
curring in cardiac output and regional perfusion pat- 
terns. è 

The mean fetal cerebral glucose/oxygen quotient of 
0.96 obtained in these experiments is similar to the 
values previously reported by others.* * 1! The role of 
anaerobic metabolism and ketone body metabolism as 
alternate energy sources for the brain of the fetal lamb 
was examined by Jones and associates" with negative 
results. The possibility of extracerebral contamination 
of samples is negated by the studies of Purves and 
James.'*^ Thus, in a global sense at least, glucose is the 
primary energy substrate utilized by the brain of the 
fetal lamb. The additional observation that the cerebral 
uptake of glucose relative to oxygen varies from a value 
of approximately 1 during immature patterns and 
LVFA to a value significantly less than 1 during HVSA 
Is of great interest developmentally. Although specula- 
tive, it suggests that factors which chronically alter the 
time spent antenatally in various ECOG patterns may 
effect the growth, development, and function of the 
brain by limiting the net cerebral uptake of glucose 
over time. One such factor may be long-term maternal 
exposure to drugs of abuse. Electroencephalographic 
data obtained from adult drug addicts? and from neo- 
nates of narcotic-dependent mothers'* demonstrate a 
change in the pattern and duration of electrocortical 
activity. The effect of chronic narcotic exposure on the 
fetal ECOG has not been studied. However, in the fetal 
lamb, Ruckebusch and associates'? found that a single 
maternal dose of a variety of central nervous system 
depressants resulted in an abrupt shift in the fetal 
ECOG from LVFA to HVSA. Similar data have been 
reported from the guinea pig fetus! following mater- 
nal meperidine administration. 

In summary, electrocortical activity in the fetal lamb 
is associated with baseline shifts in these and perhaps 
other parameters of fetal cardiovascular function. In 
addition, the cerebral uptake of glucose relative to oxy- 
gen is altered in association with shifts in electrocortical 
activity. Factors which chronically alter the cyclicity and 
duration of LVFA may have an effect on development. 
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Fetal movements registered by the pregnant woman 


correlated to retrospective estimations of fetal 


movements from cardiotocographic tracings 


STZEN NELDAM, M.D. 
POUL JESSEN, M.D. 
Copenhagen, Denmark 


Afte” reviewing 30 cardiotocographic tracings from 15 pregnant women who directly registered fetal 
movements (FM) on the cardiotocographic (CT) tracings, we have found no correlation between the 
actual number of FM and the FM found by retrospective estimation from CT tracings. Ours is the 
first study to show this lack of correlation. On the contrary, we have found that by using the 
"retrospective" or "indirect" method, almost 90% of the FM are overlooked. This is a very important 
loss of information since registration of FM seems to be a good method for surveillance of the fetus 
at risk. We also discuss our own methods for overcoming these problems. (AM. J. OBSTET. GYNECOL. 


136 1051, 1980.) 


"THE CARDIOTOCOGRAPH (CT), which simultaneous- 


ly records fetal heart rate (FHR) and uterine activity, 
has been a recent important advance in obstetrics. The 
interpretation of the CT tracings in connection with 
fetal outcome is still under investigation. Some authors 
have claimed that FHR reactivity, which is an accelera- 


tion seen in the baseline FHR together with fetal ^ - 


movements (FM), isa sign of feta] well-being. ? Most 
of the work done in this field and the conclusions 
drawn are from retrospective evaluations of CT trac- 
ings, wher2 FM were designated as sharp excursions on 
the registration of the uterine contraction when they 
coincided with FHR accelerations.?: * 6-8 However, the 
impressions in our department were that. many of these 
spikes were artifacts resulting when the mother 
coughed cr moved her legs and that most FM were not 
registered as spikes. 

The aim of this study was, therefore, to test the cor- 
relation between spikes on the CT tracings and the FM 
felt by the pregnant woman and an observer. 
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Material and methods 


Fifteen pregnant women in thirty-first to thirty-sixth 
weeks of pregnancy with various pathologic conditions 
of pregnancy (Table Ii were monitored for 60 minutes. 
All tracings were obtained with the Hewlett-Packard 
cardiotograph, Model 8030 A,.which was equipped 
with a contact and a connection to the marker, so that 
the patient, while lying in her bed, could make regis- 
trations on the uterine contraction tracing when she 
fel: the fetus move. These FM registrations are shown 
in Figs. I and 2 (marked with FM). The FM counts of 
the patients were tested at the same time with an ultra- 
sound real-time scanner (Aloka SSD-202). We found 
8876 agreement between the two methods (Table I, 
columns E and F). It is, therefore, our impression that 
the most practical way to obtain reliable FM counts is by 
having the patient register the FM as described above. 
We made two tracings from the same patient in the 
same week of pregnancy as a rough method to mini- 
mize the stochastic variation. The material consists of 
30 tracings from the first 15 parents monitored in Feb- 
ruary, 1979. 

The sign test was used for statistical analysis. 


Results 


We found no correlation between the number of 
spikes resulting in an acceleration with more than 10 


beats/min (designated as FM according to Braly and 
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Fig. 1. CT tracing showing FM resulting in FHR accelerations. No spikes are seen. 


Table I. Number of spikes, accelerations, and FM and their relationships recorded 


from 30 CT tracings (15 patients) 










A. Spikes 
Weeks’ together 
gestation Diagnosis with FARR 
l 34 Normal pregnancy 4 
2 33 Normal pregnancy 2 
3 36 Normal pregnancy 3 
4 35 Normal pregnancy T. 
5 36 Normal pregnancy l 
6 35 Normal pregnancy l 
7 35 IUGR 3 
8 23 Low Eg 5 
9 36 Low E; 6 
10 35 Diabetes, Class F l 
11 35 Low Es, low hPL 3 
12 31 Low E;, low hPL 1 
I3 35 Low FM counts l 
14 33 Diabetes, Class D 4 
15 35 Pre-eclampsia l 
. Total 42 








B. No. | 
of spikes 
| B5 


[v pa 


Lomo 
M2 Qo OS me NOOO 0 me O NM 


OO 
dM. 


AIB 
(76) 


80.0 
. 100.0 


42.9 
70.0 
160.0 
16.7 
37.5 
55.6 
60.0 
50.0 
50.0 
100.0 


93.3 


30.8 
50.0 


58.5 


C. No. of 
accélerations 





26.5 


April 15, 1980 
Am. J, Obstet. Gynecol. 







D. Accelerations 
together with 
2-3 FM series 


The figures under columns A through F represent the mean of observations from two CT tracings from each patient. FHRR = 
FHR reactivity resulting in accelerations of more than 10 beats/min from baseline. IUGR = Intrauterine growth retardation. 


E; = Estradiol. hPL = Human placental lactogen. 
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Fig. 2. CT tracing showing FM resulting in FHR accelerations. The same reaction is not seen with 
spikes. 
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Freeman?) (Table I, column A) and the number of FM 
felt by the mother (Table I, column E) (p = 0.01). The 
relation between the “retrospective FM” and the total 
number of FM (column A/column E) is 6.7%. On the 
other -hand, there is 86.1% agreement between the 
number of series of two to three FM causing accelera- 
tions and the total number of accelerations, while the 
correlation between the spikes causing accelerations 
and the total number of accelerations only is 26.5%. 
When the "retrospective" or "indirect" method is used 


'to estimate the number of FM, almost 9096 of the FM 


are overlooked. It is also seen that there are 20 times as 
many FM as spikes, and only 58.596 of the total number 
of spikes were seen together with accelerations. 

Table I also indicates that the frequency of moye- 
ments varies in different women. We had only one pa- 
tient who could not feel FM when these were both seen 
and felt by the observer. This patient was sent to our 
service because of low FM counts that were noted at 
home (Case 13). 


l 1054 Neldam and Jessen 


Comment 


The lack of correlation between FM found indirectly 
by observations of spikes retrospectively on the CT 


tracings and FM registered by the mothers or an ob- - 


server seems to indicate that previous and future in- 
vestigations in this field can be taken into consideration 
only when there has been a direct registration of FM in 
one way or another. It is our impression that combin- 
ing a fairly accurate registration of FM with CT trac- 
ings (stressed or unstressed) of the FHR reactions to 
these movements will indicate fetuses at risk. Sadovsky 
and Polishuk® !? have pointed out the use of daily FM 
registrations bv the mother as a method of surveillance 
of the fetus. Farahani and Fenton! and Braly and 
Freemar? have also called attention to the fact that by 
combining the oxytocin challenge test with a registra- 
tion of FHR reactivity following FM, the problem of 
false positive tests could be reduced. 

When a retrospective or-indirect method is used to 
estimate the number of FM, almost 9096 of FM are 
overlooked. This is a very important loss of informa- 
tion since, as stated above, FM registrations seem to be 
a good method. for the surveillance of the fetus at risk. 
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It seems relevant to use the mother's sensation of FM as 
it is the most simple and practical way to obtain a fairly 
accurate registration. Only in patients reporting 
low "kick counts" should fetal activity be ássessed from 
real-time ultrasound recordings." It is our experience 
that a few women complain of insensitivity to FM. This 
can nevertheless often be checked by an observer's 
placing his hands on the patient's abdomen or by using 
a real-time scanner. Pregnancy complicated by hy- 
dramnios is a special problem because of the coexis- 
tence of diminished FM, and polyhydramnios is highly 
suggestive of fetal malformation, as. pointed out by 
Sadovsky and Perlman." 

Our conclusion, therefore, must be that CT tracings 
are not suitable for retrospective studies or indirect es- 
timates of FM and FHR reactivity if there is no direct 
registration on the CT tracing of FM done either by the 
mother, as we have described in this paper, or by an 
observer. Recent studies indicate also'?-'? that the only 
way to evaluate the use of CT is by making prospective 
randomized studies. We agree with this point of view 
and hope that further investigations will help us to bet- 
ter understand and use the tool we have in CT. 
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The role of human placental lactogen assays in 
antepartum fetal assessment 
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Winnipeg, Manitoba, Canada 


To determine the role of hPL radioimmunoassays in screening for fetal assessment in normal and 
hypertensive pregnancies the results of 148 pregnancies were examined by measuring the 
specificity and sensitivity of the test for prospectively defined fetal conditions. Values of hPL were 
considered abnormal if they were below the tenth percentile for the range of values derived from 
pregnancies with a normal fetal outcome («3.8 ug/ml). The specificity of the test was 9596 but it 
would have correctly predicted a normal fetal outcome in only 8596 of pregnancies. The test varied 
in its ability to accurately predict abnormal fetal outcome; the sensitivity for the single stillbirth and 
for cases of fetal jeopardy was 87%, whereas for IUGR the result was 41%. There was a 

significant difference between hPL values associated with fetal jeopardy and uncomplicated IUGR 
(p « 0.01). The frequency of sampling and the application of these results to the prospective 
screening of normal and hypertensive pregnancies is discussed and it is concluded that hPL assays 
have a limited but specific role in antepartum evaluation. Screening should be reserved for pregnancies 
associated with hypertension to exclude the risk of stillbirth and fetal jeopardy occurring specifically in 


the IUGR fetus. (AM. J. OBSTET. GYNECOL. 136:1055, 1980.) 


DESPITE MORE THAN a decade of investigation, the 
precise role of assays of human placental lactogen 
(hPL) remains uncertain in clinical practice. It has been 
suggested, but not demonstrated, that determinations 
of hPL could be used for routine screening in preg- 
nancy." * Low hPL values have been associated with 
intrauterine growth retardation (IUGR),?^? and it has 
been claimed that hPL estimations can accurately pre- 
dict fetal outcome in hypertensive pregnancies. One 
prospective study concluded that management of 
pregnancies based on hPL levels significantly reduced 
the stillbirth rate,? but this assay still has not been gen- 
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erally accepted as a standard method of fetal as- 
sessment.’ Separate reports have suggested the use of 
"screening" on the one hand for normal obstetric 
populations and on the other for pregnancies with clin- 
icàl complications such as hypertension and yet it re- 
mains difficult for the clinician to reconcile the differ- 
ent applications to the individual patient. Furthermore, 
the optimum frequency of sampling has not been 
clearly established for the management of the indi- 
vidual patient. | 

In an attempt to resolve some of these inconsisten- 
cies, this study examines the accuracy of hPL radioim- 
munoassays by measuring the specificity and sensitivity 
of the test for prospectively defined fetal conditions and 
applies these results to the maternal group of normal 
and hvpertensive patients within the same study to de- 
termine the validity of screening as it might be applied 
on a prospective basis for these two populations. An 
optimum interval of sampling is also suggested. 


Materials and methods 


With blood samples that had been centrifuged and 
stored at —20° C, radioimmunoassays were performed 
in the laboratory of a teaching hospital by means of a 
commercial kit (Phadebas) which had an interassay co- 
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Fig. 1. hPL values in pregnancies with normal fetal outcome. 
Mean: e—e—e; tenth percentile: — — —. Number of assays 
at each gestation: minimum 23, maximum 70. 


efficient of variation of 7%. Sampling was obtained 
from two clinical sources. The first consisted of patients 
who were attending for routine prenatal care with an 
apparently normal pregnancy and were admitted to 
the study as they presented from 30 weeks' gestation. 
These patients had a normal past obstetric/medical his- 
. tory, had been assigned an expected data of confine- 
ment by one of three observers in the first 12 weeks of 
pregnancy, and remained in the study regardless of the 


later occurrence of clinical complications; the majority 


of this group represented uneventful pregnancies. A 


second source, from which more frequent sampling: 


was obtained, consisted of prenatal patents with 
obstetric problems who had been admitted to hospital 
for fetal assessment. This group consisted of patients 
with hypertension, suspected IUGR, and antepartum 
bleeding, and patients with an apparently normal 
pregnancy thet were admitted because of their past 
obstetric history of a stillbirth..In the ambulant group, 
sampling was performed at intervals of 2 weeks, at 
their routine prenatal visits from 30 weeks' gestation 
until term or delivery, whereas, for the group admitted 
to hospital, tests were performed at 48 hour intervals to 
a maximum of 12 serial samples or until delivery 
occurred. 
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Management of the pregnancies was not based upon 
laboratory results and analysis of the clinical material 


was performed in accordance with prospective defini- 


tons without laboratory information. . 

Fetal outcome. À normal outcome represented the 
birth of a baby with a weight appropriate for gestation 
and normal Apgar scores. 

Three clinical measurements for abnormal fetal out- 
come were used and were selected to reflect fetal com- 
promise secondary to diminished placental reserve, or 
placental insufficiency, which had arisen prior to labor 
and which would be manifest by an intrauterine death, 
fetal distress at the onset of labor, or evidence of IUGR. 

Hypoxic stillbirths unexplained on the basis of direct 
obstetric factors such as abruptio placentae were ac- 
cepted as indicators of placental insufficiency. 

Fetal jeopardy was defined as the presence of meco- 
nium prior to the onset of labor or its occurrence in 
early labor, indicated by a cervical dilatation of less 
than 3 cm or a maximum of.6 hours of established 
contractions. À positive oxytocic stress test or the pres- 
ence of late decelerations in early labor was also consid- 
ered an indication of fetal jeopardy. Neonatal morbid- 
ity was based on an Apgar score of 6 or less at 1 or 5 
minutes and/or transfer to the neonatal intensive-care 
nursery, and these patients were all examined to 
exclude any direct obstetric factors as a cause for this 
morbidity. The presence of these perinatal events 
either singly or in combination was considered evi- 
dence of fetal jeopardv. 

IUGR was defined by a birth weight below the tenth 
percentile for gestational age, corrected for sex of the . 
infant, based upon the intrauterine growth curve and 
measurements specific to this geographic area.? 

Pregnancies. Normal pregnancies were defined ret- 
rospectively cn the basis of an uneventful history and a 
normal fetal outcome, with appropriate weight for ges- 
tation, and cases were included in this category only if 
the presence of gestational diabetes, twins, significant 
proteinuria (300 ug/L), and Rh isoimmunization had 
been excluded. 

Hypertensive pregnancies were prospectively defined 
on the basis of blood pressure levels, the duration of 
the hypertension, and associated proteinuria. Minimal 
(grade I) hypertension was defined by levels of 140/90 
mm Hg or a rise in diastolic pressure of 15 mm Hg 
present on only two occasions, more than 6 hours 


apart, with a duration of less than 8 weeks to the time 


of confinement. Mild hypertension (grade II) consisted 
of diastolic levels of less than 100 mm Hg on more than 
two occasions and present for more than 3 weeks be- 
fore delivery. Moderate/severe hypertension (grade 
III) displayed diastolic pressures of 100. mm Hg or- 
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greater on more than two occasions, with or without 
associated proteinuria (greater than 300 ug/L). There 
were no cases of eclampsia. 

Specificity and sensitivity. The accuracy of a dus 
nostic test is measured by its sensitivity, specificity, and 
predictive values. The specificity of a test is the prob- 
ability of a negative result given the absence of disease 
and the sensitivity of a test is the probability of a posi- 
tive result in the presence cf disease. In screening 
normal populations a test should have a high specificity 
in order to confirm the absence of abnormalities, 
whereas in the presence of disease or abnormality it is 
the sensitivity of the test which will dictate its reliability; 
if the test is not sufficiently sensitive then cases of ab- 
normality will be overlooked and the test cannot be 
used for screening. 

Abnormal values of hPL. The results from 30 to 40 
weeks' gestation for all pregnancies with a normal fetal 
outcome were used to determine the distribution and 
range of values for hPL at each gestation and the tenth 
percentile was calculated from these values. Results 
below the tenth percentile for the normal curve were 
considered to be abnormal values. The x? test, Stu- 
dent's t test, and Wilcoxon's rank sum test were used 
for the statistical analysis. 


Resuits 


There were 203 cases in the study prior to exclusions 
and this population was represented by a perinatal 
mortality rate which was the equivalent of 10/1,000, a 
morbidity rate of 4%, and an incidence of 2% for twins, 
3% for gestational diabetes, and 10% for growth retar- 
dation. Hypertension occurred in 24% of patients and 
the increased incidence of growth retardation and hy- 
pertension reflects the obstetric problems of patients 
who were admitted to hospital for fetal and maternal 
assessment. Cases were excluded from this original 
group of patients when there was a 2 week discrepancy 
between the gestational age and the Dubowitz score 
and if confinement occurred at an interval of greater 
than 2 weeks following the last hPL assay. Multiple 
pregnancy, gestational diabetes, and cases with con- 
genital abnormalities were also excluded, reducing the 
total to 150 cases. Two additional exclusions are listed 
because they did not reflect fetal compromise second- 
ary to placental insufficiency: one was a neonatal death 
due to necrotizing enterocolitis in a premature infant; 
the other was an infant with normal Apgar scores at 
birth, who had variable fetal heart rate decelerations 
due to a nuchal cord with the subsequent passage of 
meconium, after 14 hours of oxytocic stimulation. The 
analysis is based upon the remaining 148 patients; of 


.these, 126 patients with 779 tests had confinements 
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Table I. Specificity of hPL Beas with normal 
fetal outcome 


APL Pregnancies 
Total, all values 779 126 
hPL > 3.8 ug/ml 743 106 
Specificity 95% 84% 


Table II. Sensitivity of hPL in predicting IUGR 


jet ase 
Total, all values 126 22 
hPL < 3.8 ug/ml 42 gr 
Sensitivity '" . 8896 41% 





*Inciudes stillbirth. 


Table III. Sensitivity of hPL for fetal jeopardy 


hPL Pregnancies 
Total, zll values 39 8 
APL < 3.8 ug/ml 35 7 
Sensitivity 89% 87% 


*Includes stillbirth. 


which resulted in a normal fetal outcome. Within this 
group there were 98 patients who were confined by 40 
weeks’ gestation and these patients had 596 tests be- 
tween 30 and 40 weeks’ gestation; the remaining 28 
patients who were confined at gestations greater than 
40 weeks had 183 tests. In 22 cases, with 126 tests, fetal 
outcome was considered abnormal; all neonates showed 
evidence of growth retardation, one was a stillbirth, 


. and eight showed evidence of fetal jeopardy as defined. 


The mean number of serial tests was 6 per patient for 
the 148 cases. 

Fig. ! shows the range of values for hPL between 30 
and 40 weeks’ gestation for all pregnancies with a nor- 
mal fetal outcome that were confined no later than 40 
weeks’ gestation. When clinically normal pregnancies 
with a normal fetal outcome were compared to hy- 
pertensive pregnancies with a similar normal fetal re- 
sult, the Wilcoxon test showed no difference between 
hPL values for these two groups. The mean value for 
hPL of 5.6 ug/ml at 38 weeks’ gestation is within the 
reported range.?!! The mean value for the tenth per- 
centile over the range of gestations is 3.8 ug/ml and 
this result dérived from pregnancies with a normal 
fetal outcome corresponds to the value of 4 ug/ml that 
has been suggested as the lower limit of the range of 
normal; values that fall below this level are within the 
fetal "danger zone." In this study levels less than 3.8 
pg/ml are taken to indicate a compromised fetus that is 
at risk. 
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Table IV. IUGR and fetal jeopardy 


IUGR ‘Mean hPL S.D. 

` With fetal jeopardy 8* — 8294 1.24 

Without fetal jeopardy 14 5.15 1.47 
p «0.01 


*Inciudes one stilbirth. 


Table V. Hypertensive pregnancies: Specificity and 
sensitivity of hPL assays for maternal screening 
related to fetal jeopardy 







Fetal jeopardy 





Value hPL Pregnancies with 





(pgiml) hypertension 
= 3.8 40 0 40 
< 3.8 9 _6 3 
Total 49 6 43 
100%*  93%t 
*Sensitivity. 


TSpecificity. 
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Table VI. Interval of sampling related to predictive 
error of test for fetal outcome (n = 118) 


© ` Frequency of hPL assays | % Error 


Frequent (n = 57): 3 tests in 7 days 8 
or 5 to 7 tests in 14 days I 

Infrequent (n = 61): 1 to 2 tests in :18 
14 days 


Table I shows that the specificity of this commercial 
assay for all cases that had a normal fetal outcome was 
95%, with false low values occurring in 5% of tests. 
Examining the pregnancies from which these labpra- 
tory results were obtained shows that the test would 
have accurately indicated the fetal outcome in 84% of 


the cases. In 15% of the pregnancies; however, false . 


low values of hPL would have caused the recall of these 
patients for additional tests or investigation despite the 
ultimate outcome of a normal fetus. 

Table II reviews the sensitivity of hPL in predicting 
IUGR. The sensitivity is the probability of a positive 
test (less than 3.8 ug/ml) given the presence of IUGR. 
Positive tests—low values— predicted less than half of 
the cases of IUGR that occurred in the series. The only 
stillbirth in the study, which occurred in a growth- 
retarded baby, has been included in this group. ` 

The fourth measurement of fetal outcome is exam- 
ined'in Table III and shows the sensitivity of hPL as- 
says for fetal jeopardy defined on the basis of positive 
oxytocic challenge tests or late decelerations in labor 
(5), the presence of meconium (4), and depressed 
Apgar scores at birth (2). The test is more accurate for 

"2 
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these conditions than for the diagnosis of IUGR, hav- 


` ing a sensitivity tor fetal jeopardy of greater than 85%. 


Since the cases of fetal jeopardy were also all growth 
retarded, the hPL values for the IUGR group were 
re-examined and Table IV shows the difference be- 
tween the mean values for hPL obtained from cases 
with uncomplicated IUGR and cases of IUGR with evi- 
dence of fetal jeopardy. The significantly lower values 
obtained in cases of IUGR with additional signs of 
compromise explains the difference in sensitivity of the 
tests for these two categories of fetal outcome (Tables 
II and III). 

These results were then applied to the maternal 
group of normal pregnancies that had an uneventful 


prenatal course associated with normal fetal outcome. 


All cases complicated by hypertension or miscellaneous 
prenatal problems were excluded so that the true inci- 
dence of false low values of hPL might be determined. 
Despite these exclusions the specificity of the test for 
the 62 entirely normal pregnancies (392 tests) was 
identical to that shown in Table I. Had these patients 
been screened in a prospective manner; 1596 of these 
normal pregnancies would have been recalled for ad- 
ditional tests or investigation because of hPL values of 
less than 3.8 «g/ml. On the other hand, Table V shows 
the results when, regardless of fetal outcome, all 
patients with hypertension were examined to test the 
validity of screening as it might be applied on a pro- 
spective basis. T'he outcomes of these pregnancies are 
divided into those that had a fetus at risk or at 
jeopardy, based upon the incidents already described, 
and those with no evidence of fetal distress. Cases of ` 
IUGR were present in both groups; there were seven 
cases of IUGR with no evidence of fetal jeopardy and 
six cases of IUGR that fulfilled the criteria for fetal 
jeopardy. 

The results of hPL were examined for each indi- 
vidual in a serial or longitudinal manner so that an 
opumum interval of. sampling could be suggested and ` 
three types of measurements were selected; infrequent 
and frequent sampling was compared between cases; 
the maximum difference between any two consecutive 
tests in the same individual was noted and the coeff- 
cient of variation for an individual's series of results 
was calculated. Table VI shows that when hPL tests 
were performed more frequently, their predictive ac- 
curacy for a normal or abnormal fetal outcome was 
greater than when tests were performed at infrequent 
intervals. The maximuni difference between any two 
consecutive tests for one individual was selected for 
examination in 50. patients and these differences 
ranged from 0.1 to 5.5 ug/ml, with a mean difference 


of 1.62 ug/ml (S.D. + 0.91). The coefficient of varia- - 
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tion of the results for each individual’s serial sample 
was calculated for 25 patients and the range was 3 to 
22%, with a mean coefficient of variation of 12.8%. 


Comment 


The use of hPL assays as a screening test to deter- 
mine fetal jeopardy has been suggested by several au- 
thors but; UNTOURS in many instances the term 

“screening” has not been adequately defined: Screen- 
ing can be applied to the whole obstetric population or 
used selectively for specific subgroups of this popula- 
tion. It has been implied that the routine use of such 
sampling in pregnancies that appear to be normal 
might detect unsuspected cases of placental insufficien- 
cy or growth retardation. Conversely, screening of this 
same group might c offer-reassur ance of fetal well being. 
As an alternative, selective screening of those preg- 


nancies with specific complications, such as hyperten- 


sion or suspected IUGR, might confirm or exclude 
fetal jeopardy. 

Screening an apparently normal obstetric population 
with random sampling for hPL assays is an attractive 


suggestion because normal values will confirm the clin-. 


ical i impression and there is a general agreement that 
the test accurately predicts a normal fetal outcome 


(specificity). In this study the specificity of the test was . 


95% and, while this degree of accuracy is acceptable for 
a.test, it would have caused the unnecessary recall and 
investigation of 1596 of the normal obstetric patients 


who had values of less than 3.8 ug/ml. It would seem. 


difficult to justify the routine use of hPL assays to 
confirm fetal well being when 15% of the normal popu- 
lation in this study, with a normal fetal outcome, would 
have been recalled for repeat tests on a prospective 
basis. The rate for false low values (less than 3.8 ug/ml) 
seems too high to justify routine screening of the nor- 
mal population. These results suggest that there is a 


wide biologic range for normal pregnancies with ap- 


propriate placental function and that there will always 
be some pregnancies with hPL values that will fall 
below an arbitrary lower limit. MO 
Whereas the routine screening of normal obstetric 
patients with hPL may not be practical, selective screen- 
ing for the presence of normal values which would in- 
dicate fetal well being in complicated . pregnancies 
might be more promising. For example, the risk to the 
fetus is increased in pregnancies associated with hy- 
pertension; a screening test which could reliably ex- 
clude fetal jeopardy in this specific-condition could re- 
duce the number of patients needing additional inves- 
tigation. This manner of prospective screening applies 
the specificity of the test (95%) to a group of patients 
that have a. greater probability of fetal risk because of 
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the presence of hypertension; it is the emphasis on dis- 
covering normal hPL values in the hypertensive patient 
that is of clinical significance, since other methods of 
fetal assessment can then be reserved for those that 
have low values. Prospective screening of the hy- 
pertensive patients in this study (Table V) would have 
correctly predicted the absence of fetal jeopardy in 40 
of 48 cases with normal fetal outcome. The specificity 
of the test with respect to the hypertensive patients 


does not differ significantly from the result in the nor-. 


mal patients but the application of the test in this man- 
ner would have reduced the number (49) of hyperten- 


_ Sive patients requiring fetal assessment to nine (18%). 


In contrast, the diagnosis of specific fetal complica- 
tions is dependent on the sensitivity of the test and in 
this instance must prove to have a high degree of accu- 
racy so that all critical cases are captured. The sen- 
sitivity of the test applied to the hypertensive cases 
(Table V) showed that all six cases of fetal jeopardy that 
were associated with hypertension would have been 
discovered. The significance of this degree of sen- 
sitivity with no false high values is suspect because the 
number of cases is small; in addition, the cases of fetal 
jeopardy examined in Table III show the test to have a 
sensitivity of less than 10096. It is interesting to specu- 
late that the role of hPL values in predicting fetal 
jeopardy or stillbirth may be limited to cases of IUGR 
that occur in association with hypertension. Kelly and 
associates," in their series of hypertensive patients, 
found that fetal jeopardy was. more accurately pre- 
dicted when associated with IUGR. Another series in 
which low hPL values associated with hypertension ac- 
curatelv predicted 13 of 14 stillbirths that occurred 
beyond 30 weeks’ gestation did not indicate the inci- 
dence of IUGR in the stillbirths.? In our series, the 
cases of fetal jeopardy that were associated with hy- 
pertension all occurred coincidentally in growth-re- 
tarded infants and it remains uncertain whether low 
hPL values merely reflect the presence of a small quan- 
titative mass of syncytiotrophoblast, and therefore se- 
vere IUGR, or whether these values trulv measure a 
real qualitative change in placental function. Until this 
controversy is finally resolved, the role of hPL in pre- 
dicting fetal jeopardy, when weight is appropriate for 
gestation or when fetal conipromise arises from other 
causes, must continue to be evaluated. 

Based upon the data in Table VI and the coefficient 
of variation for the individual, we suggest a minimum 
initial frequency of sampling of three tests in 7 days to 
establish a range of values for the purposes of screen- 
ing. If these are greater than 3.8 ug/ml and the clinical 
situation. remains unchanged then one sample at 
weekly intervals should provide sufficient reassurance 
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of fetal well being. Values of less than 3.8 ug/ml would 
dictate frequent sampling of three tests in 7 days with 
additional measures of fetal assessment and it is our 
impression, based on a few critical cases only, that serial 
measurements of hPL which show extremely low 
values—for example, consistently less than 3.0 ng/ml 
on three or four consecutive occasions—appear to be 
an indication for delivery. The measurement of hPL 


may prove most useful within the range of 30 to 35 . 


weeks' gestation since it is precisely at this time that 
clinical decisions are most difficult because pulmonary 
maturity may not yet be established. 

While Spellacy and associates? concluded that pa- 
tients with IUGR have significantly reduced hPL levels, 
with 60% having values less than 6 ug/ml, only 18.6% 
of cases with IUGR in their series had hPL values less 
than 4 ug/ml. In our series with a definition of IUGR 
based on an intrauterine growth curve related to our 
local population , 41% of the cases of growth retardation 
were predicted by low values of hPL. Although this is a 
favorable comparison, we find the result disappointing 
and cannot advocate the use of hPL assays in screening 
for the prospective diagnosis of uncomplicated IUGR 
when more than half the cases have hPL values greater 
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than the critical level of 3.8 ug/ml. There does, how- 
ever, appear to be a more significant correlation with 
IUGR associated with fetal distress or jeopardy which 
has been demonstrated in this series (Table IV) and if 
there is a clinical suspicion of growth retardation the 
presence of significantly low levels of hPL might then 
dictate the need for active clinical management and 
delivery to prevent the occurrence of intrauterine 
death. Values greater than 3.8 ug/ml do not preclude 
the clinical diagnosis of IUGR but indicate that the 
fetus is not at immediate risk. 

In conclusion, hPL assays would appear to have a 
limited and specific role in antepartum evaluation and 
should be reserved for the screening of pregnancies 
associated with hypertension to exclude the risk of 
stillbirths and fetal jeopardy, specifically in the IUGR 
fetus. The discovery of low values during screening 
requires more intensive assessment to differentiate the 
normal fetus with false low values from the severely 
growth-retarded fetus at risk. It is in this type of case 
that hPL measurements offer an important means of 
initially identifying fetal jeopardy which may then be 
confirmed by alternate methods. 
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Term healthy newborn infants underwent polygraphy between days 4 and 6 of life. Behavioral states 
were determined according to Prechtl's criteria. The neonatal heart rete was analyzed for the 
various behavioral states, with the use of quantitative indices for long-term and short-term 
irregularity. The applied indices were, respectively, the long-term irregularity index (LT! index) and 
the interval difference index (ID index). During state 1 the R-R interval length was longer (p < 0.01), 
the LTI index lower (p < 0.01), and the ID index higher (p < 0.02) than in the immediately preceding 
or following state 2. For nonconsecutive states 1 and 2 a maximum separation was obtained with 
the discriminant function 0.0159 RR — 0.065 LTI + 0.062 ID — 7.49. This discriminant function gave 
a totai percentage of correct classification for states 1 and 2 epochs of 93%. The data are 
discussed with respect to the presence of cycling sleep states in the newborn infant as well as in 
the fetus. Prospects for fetal antepartum heart rate monitoring are considered. (AM. J. OBSTET. 


GYNECOL. 136:1061, 1980.) 


CONTINUOUS RECORDING Of the fetal heart rate is a 
widely employed method to assess the fetal condition 


during pregnancy and labor. The electrocardiogram 


(ECG) is one of the few signals easily obtainable from 
the fetus. For the evaluation of fetal well being, the 
presence of heart rate variability (HRV) is an important 
sign. A reduction of HRV‘ has been associated with 


conditions such as maternal drug administration, fetal. 


From the Department of Obstetrics and Gynecology, 
Catholic University, Nijmegen, and The Department of 
Developmental Neurology, University of Groningen. 
This research was supported by Grant 06273, Catholic 
University, Nijmegen. 


Presented in part at the Eighth German Congress for 
Perinatal Medicine, May 1977, Berlin, and the Fifth 
Conference on Fetal Breathing, June 1978, Nijmegen. 


Received for publication May 2, 1979. 
Accepted July 6, 1979, 


Reprint requests: Henk W. Jongsma, Ph.D., Department 
of Obstetrics and Gynecology, St. Radboudziekenhuts, 
Geert Grooieplein Zuid 16, Nijmegen, The Netherlands. 


0002-9378/80/0810614-06$00.60/0 © 1980 The C. V. Mosby Co. 


asphyxia, immaturity, anencephaly and a quiet behav- 
ioral state of the fetus. j | 

Although there are indications that in the term 
human fetus the HRV changes with the activity pattern 
demonstrated ? technical difficulties with the recording 
of fetal variables have hampered quantitative studies 
that relate fetal HRV to well-defined fetal behavioral 
states. The current study was undertaken, using quan- 
titative indices for long-term irregularity and short- 
term irregularity, to see what relationship existed be- 
tween both types of HRV and the behavioral state in 
the newborn infant. In particular, the reliability of the 


- heart rate level and long- and short-term irregularity as 


state concomitants was investigated. Methods to quanti- 
tate long-term and short-term irregularity have been 
reviewed by Laros and associates.* The indices applied 
in the present study are the long-term irregularisy 
index (LTI index)* * and the newly developed interval 
difference index (ID index).® 7 For the determination 
of the neonate's behavioral state the criteria delineated 
by Prechtl® are used (Table I). Prechtl has employed 
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Table I. Vectors of behavioral states 





State 1 (quiet sleep) EE Fay +] e -1 
State 2 (active sleep) —] '-1 0 -1 
State 3 (quiet awake) +] t1 eei] el 
State 4 (active) +l —] +] e] 
State 5 (crying) "e 0 — Í Tl +1 


*Signs: +1 = iie —] = false; 0 = true or false. Data from Prechtl.? 


Table II. Neonatal behavioral states and the heart.rate parameters* 





State 1: quiet sleep State 2: active sleep State 3: quiet awake 


Epochs analyzed 22- | .99 


States 4/5; activelcrying 


8 
State dutation (min) . 20 + 3.5 32 * 9 24+] Ili 
R-R Interval (msec) 524 + 44 494 + 34 495 + 29 421-+ 16 
LTI index 24 + 8 |. 8849 33 + 6 37 £ 
ID index 39 +6 21+ 3 21+4 26 t 5 


*Data presented as medians and semi-interquartile ranges. 


Table III. Heart. rate and HRV in behavioral states: human studies 


Behavioral states | © Heart rate parameters —. 





11 Newborn Median and IQR of R-R interval 


State 1, state 2 
| ` length 
12 Newborn Quiet sleep, 
REM sleep 
Quiet sleep, 
active sleep 
NREM sleep, 
REM - sleep 


length 
14 Newborn 
cillations 


15 Adult 


Quiet sleep, 
active sleep 


13 Newborn 


Present Newborn State 1, state 2 


study . index, ID index 


only observable criteria and the states have been num- 
bered in order to prevent. danger of premature 
physiologic interpretation. These criteria are designed 
for term infants. 


Subjecis and methods 


Eleveri healthy newborn infants (7 female, 4 male, 
Apgar scores 8 to 10, gestational | ages 39 to 42 weeks, 


birth weights 2,700 to 4, 070 grams, tenth to ninetieth ` 


percentiles) were studied between days 4 and 6 of 
life. All infants had normal results of a neurologic 
examination.’ 

* The standard variables recorded were ie respira- 
tion, the ECG, the cardiotachogram, several electro- 
rhyograms, eye movements, and the electroéncephalo- 
gram (EEG). The recording sessions lasted approxi- 
mately 6 hours and took place under standardized 
conditions for light, noise, and temperature in a special 


Median and IQR of R-R interval 
Amplitudes of fast and slow os- 


Amplitude of beatquency com- 
ponents of heart rate 


Amplitude of frequer.cy compo- 
nents of heart rate 


Median R-R interval length, LTI 


State 2: Interval length shorter and IQR of RR 
larger than in state 1 

REM sleep: heart rate. higher and IQR = RR 
larger than in quiet sleep 

Active sleep: slow and fast oscillations are perdnt 
quiet sleep: fast oscillations aré prevalent 

REM sleep: maximum amplitude in the low beat- 
quency range 0.01 to 0:02 Cyclés/beat; NREM 
sleep: maximum amplitude in the high beat- 
_ quency range 0.25 to 0.35 cycles/beat 

Active ‘sleep: higher , heart rate and dominant 
rhythmic variations in the frequency range of 1 
to 7 cycles/min; quiet sleep; no dominant 
rhythms below 15 cycles/min 

State 2: median R-R interval length higher, LTT 
index higher, and ID index lower than in state 1 


polygraphy room. The details of the method have been 


published by Prechtl and associates. 10 The signals were - 


récorded on paper strip and stored on magnetic tape. 


The behavioral states were assessed from the poly- 


gràms by one person (H. F. R. Prechtl). 
For each infant, representative sleep cycles were se- 
lected from the total recording for heart rate analysis. 


In such a sleep vec a state 1l epoch was immediately 


followed by a state 2 or reverse. Sleep states immedi- 
ately following a feeding were not included. Besides 
the sleep states, some representative epochs of states 3, 
4, and 5 were elaborated. The number of awake States 
analyzed was limited because 75 to 90% of the time the 
newborn infant is asleep. Also during the awake states 
the ECG signals were frequently disturbed and did not 
lend themselves to optimal analysis: The total number 
of epochs analyzed for the various behavioral states is 
given in Table II. 
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The ECG signal from the analogue tape was pro- 
cessed with the aid of PDP-11 computers. The interval 
between consecutive R peaks was determined with an 
accuracy of 0.8 msec. Intervals caused by obvious ar- 
tifacts were automatically removed by the computer 


. program.® For each epoch of a behavioral state the 


cardiotachogram was plotted. Every 30 seconds the 
median R-R interval length, the LTI index,* £ and the 
ID index* 7 were calculated (see Appendix for defini- 
tions of the indices). 

Statistical analysis. The medians and semi-inter- 
quartile ranges of the R-R interval length, the LTI in- 
dex, and the ID index were calculated over all recorded 
epochs of a behavioral state and tested for statistical 
differences between sleep states 1 and 2 with the 
Mann-Whitney U-test. Statistical analysis was not per- 
formed for the behavioral states 3 and 4/5 because of 
the limited number of recordings available in these 
states. 

Consecutive epochs of state 1 and state 2 were ana- 
lyzed. For this purpose paired values of the heart rate 
parameters were compared (sign test; n —11). 

Finally, discriminant analysis was done for behav- 
ioral states 1 and 2 by applying a linear function of all 
three heart rate parameters. 


Results 


For both sleep states, 22 epochs were analyzed. For 
state 3 and the combined active states 4 and 5, the 
numbers were, respectively, 6 and 8. Table II gives the 
median duration of each behavioral state and the me- 
dians and semi-interquartile ranges of the R-R interval 
length, the LTI index, and the ID index. The heart 
rate parameters are calculated over all recorded epochs 
of a behavioral state. The R-R interval length in state 1 
is longer than in state 2 (p « 0.05, U-test). The LTI 
index has its highest value in state 2 and the ID index in 
state 1, but these parameters-do not reach statistically 
significant differences for both sleep states (p > 0.05, 
U-test). The wide ranges obtained in all states for the 
three parameters are caused not only by interin- 
dividual differences but also by intraindividual differ- 
ences. During the 6 hour recording of a neonate, the 
values of each heart rate parameter differ markedly for 
the various epochs of the same behavioral state. Be- 
cause of these intraindividual variations, heart rate pa- 
rameters were compared within one sleep cycle. | 

Paired values of consecutive sleep states. Fig. | 
graphically shows the data on the analysis of consecu- 
tive states 1 and 2. The data are collected per indi- 
vidual. To demonstrate the differences existing for the 
R-R interval length, the L'TI index, and the ID index 


between consecutive epochs of states 1 and 2, the num- 
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Fig. 1. Differences for the heart rate parameters between con- 
secutive epochs of states 1 and 2. 


bers obtained by the subtraction of the state 2 values 
from the state 1 values are given. The R-R interval 
length is longer in state 1 than in the preceding or 
following state 2 (p < 0.01, sign test). The LTT index is 
higher in state 2 (p < 0.01, sign test), whereas on the 


contrary the ID index is higher in state 1 (p < 0.02, 


sign test). Fig. 2 gives an example of the neonatal car- 
dictachogram within one sleep cycle in the same infant. 
State 1 is characterized by a lower heart rate and a 
predominance of short-term variability, whereas state 2 
is characterized by a slightly higher heart rate and a 
prevalence of long-term variability. 

Discriminant score. The separate heart rate pa- 
rameters differ significantly for consecutive epochs of 
states | and 2. For nonconsecutive state 1 and 2 epochs, 
the difference between the heart rate parameters is less 
because of inter- and intraindividual differences. A 
multivariate approach was applied to investigate 
whether or not the R-R interval length, the LTI index, 
and the ID index together could predict a single state 
as a state 1 or a state 2. A maximum separation between 
states 1 and 2 was obtained with the discriminant func- 
tion 0.0159 RR — 0.065 LTI + 0.062 ID — 7.49. The 
discriminant scores for states 1 and 2 are given in Fig. 
3. According to the given discriminant function, 20 of 
the 22 state 1 epochs and 21 of the 22 state 2 epochs are 
correctly classified, giving a total percentage of correct 
classification of 93%. 


Comment 


The results of the present study confirm that m term 
newborn infants heart rate and heart rate variability 
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Fig. 2. Examples from the neonatal heart rate pattern in states 1 and 2. 


t 





Fig. 3. Distribution of the discriminant score (horizontal axis) 
for states 1 and 2 (x? = 62.8, df = 3, p = <0.001). 


are dependent on the behavioral state. Cycling of sleep 
states is accompanied by a change of the heart rate level 


and a transition to another predominant type of HRV. 


Because of differences between authors in the 
definition and nomenclature of behavioral states and 
differences in the definition of HRV, a comparison is 
difficult between literature data and the presented re- 
sults. Table III gives a summary of ihe literature data. 


A higher heart rate in active sleep has also been found ` 


by Theorell, Prechtl, and Vos!! and. by Harper and 
associates." Both authors defined HRV by the disper- 
sion in the central value of the R-R interval length and 
they concluded that during state 2 or rapid eye move- 
ment (REM) sleep there is more HRV than during state 
l or quiet sleep. The other authors mentioned in Table 
III considered more than one type of HRV and their 
findings will be discussed. 

DeHaan and associates? determined by Fourier 
analysis the contribution of the various frequency 
components in the heart rate during quiet and active 
sleep. The recognition of sleep states was primarily 


based upon the observation of the presence or absence 
of rapid eye movements. Polygraphic techniques were 
not applied. DeHaan's results are in agreement with 
ours as far as long-term irregularity is concerned. The 
finding of dominant rhythms in the low frequency 
range of ] to 7 cycles per minute during active sleep 
corresponds with the predominance of. long-term ir- 

. regularity found during state 2 in our study. The ab- 
sence of dominant rhythms during quiet sleep in De- 
Haan's study should be attributed to the applied 
methodology with a limitation of the frequency range 
to less than 15 cycles/min. 

Radvanyi and Morel-Kahn" used as criteria for state 
recognition the EEG, the body motility, and the occur- 
rence of REM. The respiration has been recorded but 
is not regarded as a state criterion. They found that 
during active sleep slow and fast oscillations are present 
and during quiet sleep fast oscillations are prevalent. 
Although their findings grossly correspond with the 
data presented in this paper, the techniques applied in 
both studies differ considerably. In Radvanyi's study 
for the quantitation of HRV, amplitudes of slow and 
fast oscillations were used, supposedly derived from 
plotted sequential curves of R-R intervals. 

A prevalence of a certain type of HRV in sleep states 
has also been observed in young adults by Lisenby, 
Richardson, and Welch.” Using digital spectral analysis 
to evaluate beat-to-beat heart rate, they found that dur- 
ing REM sleep a maximum amplitude peak is present 
in the low beatquency range, whereas during NREM 
sleep a high peak of 0.25 to 0.35 cycles/beat is prevalent. 
The characteristic high beatquency peak in NREM sleep 
was distinguishable in all subjects. 

With respect to the mechanisms responsible for the 
predominance of long-term variability in state 2 and of 
short-term variability in state 1, the discussion will be 
confined to a few possibilities. During state 2 many dif- 
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ferent types of body motility can be observed, whereas 
during state 1 gross body movements are nearly ab- 
sent. Body movements in state 2 are nearly always 
accompanied by the occurrence of long-term irregu- 
larity in the neonatal cardiotachogram. Between neo- 
natal body motility and heart rate changes, a high cor- 
relation has been found during state 2.7 A change of 


the respiratory rhythm simultaneously with certain . 


types of body motility (i.e., stretches) should also be 
considered as a factor in the prevalence of long-term 
variability in state 2. 

State | is characterized by a prevalence of short-term 
variability. In state 1 the respiration is more regular 
and lower in frequency than in state 2.5 Visual inspec- 
tion of the cardiotachogram often suggests a coupling 


between the respiration and the beat-to-beat HRV. The | 


phenomenon of respiratory smus arrhythmia during 
state 1 has also been observed by others (P. C. 
Richardson: personal communication). The degree to 
which peripheral reflex components, central mecha- 
nisms, or other factors contribute to the beat-to-beat 
variability in state 1 has to be investigated. 

With regard to the implications the presented data 
could have for fetal monitoring, it is important to know 
that in the newborn infant the sleep states alternate in 
cycles which last from approximately 30 to 70 min- 
utes.!* A cycle begins with an episode of active sleep 
and is followed by a period of quiet sleep, or reverse. 
This regular return of sleep states has been observed 
not only in the term but also in the premature neo- 
nate.'® On this basis one can expect that in the fetus, as 
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in the neonate, a cycling of sleep states will exist. In- 
deed, fetal movements and heart rate tracings point to 
cycling behavioral states in utero.? To confirni the con- 
cept of cyclical behavioral states in utero and the man: 
ifestation of these states in the fetal heart rate, other 
fetal physiologic váriables are needed such as the respi- 
ratorv movements, the eye movements, and the EEG. 
However, the possibility of cyclical behavioral states 
should be considered by the obstetrician dealing with 
fetal heart rate monitoring and the investigator study- 
ing fetal signals. As a consequence, antepartum fetal 
heart rate testing should last 30 to 70 minutes, in par- 
ticular if heart rate accelerations are absent, so that the 
possibility of cycling sleep states is taken into account. 

The question of whether the findings on the neo- 
natal HRV are equally valid for the fetus cannot yet be 
answered. The fetus might differ from the neonate 
with respect to the predominance of short-term vari- 
ability in state 1 as an expression of respiratory sinus 
arrhythmia. Respiratory activity is absent in the lamb 
fetus during quiet sleep and the beat-to-beat HRV is 
reduced.? In the human fetus, respiratory movements 
also occur episodically and an absence of respiratory 
motility is accompanied by a reduction of beat-to-beat 
HRV.*! To define behavioral states in the human fetus 
other criteria than those employed i in the newborn in- 
fant will be required. 


We are grateful to Dr. C. A. Scholten, from the De- 
partment of Developmental Neurology, University of 
Groningen, The Netherlands, for his assistance in mak- 
ing the recorded ECG signals available for analysis. 
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Appendix 


The LTI and ID indices are defined over 30 second 
periods. In the following, t; is the length in milliseconds — 
of the R-R interval (i = 1, n) 

Definition of the LTI.* 5 * The LTI is défided as the. 
interquartile range of: 


e+ 
N 2 


Definition of the ID index.® 7 The ID index is 


defined as the interquartile range of: 
git; — & — 4) G@=2,...,n) 


In this formula g; is a weighting factor, depending on 
the mean interval length. 


-( 180 1.5 
B7 SES | 


For t; = 381 msec: gi = 5. 


ee. 
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Catecholamine metodi in amniotic fluid as 
indicators of intrauterine stress 
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The catecholamine metabolites HMPG and VMA have been determined in samples of amniotic fluid 
in 38 uncomplicated pregnancies, seven cases of IUGR, and six cases of diabetes. A successive 
increase of HMPG and VMA was found toward the end of the pregnancy. HMPG and particularly the 
HMPG/VMA ratio were significantly higher in the amniotic fluid of the growth- -retarded fetuses than in 
the uncomplicated cases. No significant difference was found between the diabetic and 
uncomplicated cases. (AM. J. OBSTET. GYNECOL. 136:1067, 1980.) 


CA ECNOLANINIS (CA) are e mobilized during fetal 
stress, particularly during asphyxia. Even moderate 
hypoxia causes a large increase in CA concentration in 


. blood of the fetal lamb.! At birth, particularly after 


asphyxia, extremely high CA levels have been mea- 
sured in umbilical cord Blood.” 

The aim of this work was to study CA release from 
the human fetus. Since most of the CA are excreted as 
metabolites we determined 4-hydroxy-3-methoxy- 
phenyl glycol (HMPG) and 4-hydroxy-3-methoxy- 
mandelic acid (VMA) in amniotic fluid. These are the 
major urinary CA metabolites in humans. The present 


material is a study of 38 uncomplicated pregnancies, 


seven cases of intrauterine growth retardation (IUGR), 
and six cases-of diabetes mellitus. 


Material and. methods 


Subjects. Aliquots of amniotic fluid were collected in 
connection with amniocentesis for chromosomal analy- 
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ses or determination of the lecithin/sphingomyelin 
ratio. To obtain samples from term infants, amniotic 
fluid was collected at a number of elective cesarean 
sections. The matérial was classified in three main 
groups: (1; uncomplicated cases, when the infant was 
found to have an appropriate size for gestational age 
and was in good condition at birth; the uncomplicated 


cases were divided into three groups with gestational 


ages of 15 to 20 weeks, 32 to 36 weeks, and 37 weeks or 
more; (2) IUGR when the infant was found to have a 
birth weight below the tenth percentile according to 
the Swedish standard curves; (3) maternal diabetes 
mellitus. . 

' Gestational age was based on the last menstrual peri- 
od: in doubtful cases the gestational age was estimated 
according to the Dubowitz scoring system. 

. Analytical procedure. To 1 ml of amniotic fluid 
were added 2:5 nmol of 4-hydroxy-3-trideuterometh- 
oxyphenyl glycol (HMPG-d;) piperazine salt and 2.5 
nmol of 4-hydroxy-3-trideuteromethoxymandelic acid 
(VMA-d;). The pH was adjusted to 6.5 and 10 mg of 
sulfatase (rom Helix pomatia, Sigma Chemical Coni- 


` pany} dissolved in 1 ml of water was added. The mix- 


ture was incubated at 37° C overnight. After incubation 
1 ml of sodium chloride-saturated water was addéd 
and the pH adjusted to 2 before extraction with.ethyl 
acetate (2 x 2.5 ml). The organic solvent was evapo- 
rated and the residue derivatized in ethyl acetate; pen- 
tafluoropropionic anhydride (50 41/50 wl) for 30 min- 
utes at 60° C. Solvent and reagent were evaporated and 
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0.50 HMPG 
nmol /mi : 
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Fig. 1. The concentrations of HMPG and. VMA in amniotic 
fluid from uncomplicated pregnancies. The mean HMPG 
concentration was 0.092 + 0.025 (+S.D.) nmol/ml in the 
samples taken during early pregnancy (weeks 15 to 20) and 
0.237 + 0.085 nmol/ml during late pregnancy (weeks 32 to 
42). The corresponding VMA values were: 0.049 + 0.017 and 
0.46 + 0.13 nmol/nl. The differences were significant accord- 
ing to Student's t test (p « 0.01). 


the residue. was dissolved in ethyl acetate and treated 
briefly with diazometane to methylate the caroxylic 
group. The mixture was evaporated and dissolved in 
25 ul of ethyl acetate. About 2 pl were injected in a 
combined gas chromatograph mass spectrometer. | 


A standard curve was prepared by mixing varying 


amounts of HMPG-sulfate and VMA with a constant 
amount of the deuterium-labeled compounds added as 
internal standards to the samples. Water solutions of 
the standard sarmples were incubated, extracted, and 
derivatized as tke samples. All samples were run in 
duplicate. 

‘Instrument conditions. A 2091 LKB prototype com- 
bined . gas chromatograph—mass spectrometer was 
used. The instrument was equipped with a 1% OV-17 
column, length 2.5 m. The flow rate of the helium car- 
rier gas was 20 to 25 ml/min. Temperatures were: col- 
umn, 160? C; flash heater, 250° C; ion source, 290° C. 
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C] Uncomal. 
` A IUGR HMPG/ 
HMPG Diabetas VMA VMA 
nmol/ml nmaol/ml 





0.4 0.8 

T 
02 0.4 : 
(n) (9) (7) 47) (9) 17) 17) 


Fig. 2. Concentrations of HMPG, VMA, and HMPG/VMA 
ratio in amniotic fluid of patients with uncomplicated preg- 
nancy, IUGR, and diabetes, taken during weeks 32 to 36. The 
HMPG/VMA ratio was significantly higher in the IUGR cases 
than in the uncomplicated cases, according to Student's t test 
(p « 0.02). É 


(9) (7) (7) 


The trap current was 100 wA and the energy of elec- 
trons 22.5 eV. | 

The mass spectrometer was focused on m/e 448 and 
445 for the deuterium-labeled and protium form ofthe 
compounds. These fragments are the molecular ions 
(M*)-177 for HMPG and (M?)-59 for VMA, respec- 
tively. To test the selectivity of the procedure, mea- 
surements were also made on the molecular ions 622 
and 625 for HMPG/HMPG-d; and 504/507 for VMA/ 
VMA-d, Since the agreement between these mea- 
surements was good, m/e 445/448 were used routinely. 
Peak height ratios were measured and the endogenous 
levels of HMPG and VMA were calculated with the aid 
of the standard curves. | 

The precision of the method obtained from dupli- 
cate analyses was +7.0% (coefficient of variation) at a 
level of 0.24 nmol/ml HMPG and' +7.4% at a level of 
0.35 nmol/ml VMA (n = 11). 


Results 

The values of HMPG and VMA.are plotted against 
gestational age in Fig. 1. A significant increase of both 
HMPG and VMA was observed when the 15 to 20 week 
samples were compared with those obtained betweeri 
39 and 42 weeks. There seemed to be a progressive 
increase of the HMPG concentration'from weeks 32 to 
49, which is less eviderit for VMA. The correlation 
coefficient between HMPG concentration and gesta- 
tional age is 0.59; the corresponding value for VMA is 
only 0.27. 

The HMPG and HMPG/VMA ratio was fund to be 
higher in the amniotic fluid of the growth-retarded 


` fetuses, compared with the uncomplicated cases of cor- 


responding gestational age (Fig. 2). The clinical data | 
are given in Table I. No significant differences of the 
CA metabolite levels in the arnniotic fluid of diabetic vs. 
uncomplicated cases were seen. 
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Table I. Clinical data 














Infant 
: diagnosis, 
Apgar score 







VMA 
(nmol/ml) 


HMPG 
* (nmol/ml) 











Amniocentesis - ) Birth weighi 


(gest. wk) ; (gm) HMPGIVMA . 


l >- Severe toxemia 30 1,000 Stillborn | 0.39 0.49 0.79 

2 Severe toxemia 31 1,400 6.2 IRDS 0.210 | - 0.23 0.91 

3 ' Rh immunization 34 1,520 48^ 0° 0.38 |. 0.28. 1.36 

4 Toxemia 0:82 2,000 4.6 IRDS 0.8 ' 0.24 0.75 

5 Partial ablatio . oe ' 1,960 9.10 0.30 0:38 0.79 

6 Toxemia 33 1,460 657.. 0 0.20 |. 0.35 0.57 

7 Toxemia - 33 1,850 .  Asphyxia. 0.41 0.89. . 0.46 

Comment "ONE a: CA turnover in the fetus due to maturation of the sym- 

Analyses of CA metabolites in the urine, the blood, - pathoadrenal system. 
and the cerebrospinal ‘fluid have been useful in the . The increased HMPG/VMA ratio in the IUGR cases 
study of the CA turnover in man.* 5 The main CA compared with the uncoriiplicated cases of correspond- 
metabolites are HMPG and VMA. HMPG has been ing gestational age might reflect fetal distress. Moder- 
found to originate to a large extent from the central ate hypoxia has been shown to stimulate CA release iri 
nervous system and VMA is formed outside the the fetus considerably." ? Less effect was seen on the 
blood-brain barrier. The ratio HMPG/VMA has there- absolute levels of HMPG and VMA, possibly due to 
fore been found to be an interesting indicator of the decreased urinary production. Drug treatment of the 
amine turnover in the brain.$ .. ‘mothers with toxemia might also affect the CA metab- 

HMPG has been determined i in amniotic fluid by gas. olism. However, none of these patients were treated 
chromatography-electron capture detection.’ . The with any sympatholytic drug. 
values reported were in the same range as ours. How- Maternal diabetes was not found to cause any sig- 
ever, VMA was only qualitatively identified. and not nificant change of the CA levels in the amniotic fluid. 
quantified due to lack of a suitable standard. Free However, these patients were regularly checked and 
‘metanephrine has recently. been determined by a not allowed to be either hypo- or hyperglycemic. 
specific radioimmunoassay.® | This study has been shown that analysis of CA me- 

The HMPG and: VMA concentratioris in: amniotic tabolites in amniotic fluid might be of interest in assess- 
fluid might reflect the CA turnover in the fetus, but ing intrauterine distress. It can also be of value in the 
also the CA turnover of the mother. There is a high investigation of. drug effects on the fetus. In a few un- 
degradation of maternal CA in the placenta and the | published cases, when the mother was treated with po- 
metabolites can easily pass the barrier. tent neuroleptic drugs, an extremely high HMPG/ 

It is possible that HMPG to a greater extent than ` VMA ratio was found. An enormous increase of the 
VMA reflects the CA turnover of the fetus for the fol- CA levels in amniotic fluid was seen after methadone 
lowing reasons: (1) The HMPG/VMA ratio is ‘higher treatment of pregnant women.!! We have earlier in a 
in the amniotic fluid, than in the urine of the adult.¢ preliminary study reported very high HMPG/VMA 
(2) HMPG is mainly formed from norepinephrine,? ratios in the amniotic fluid of fetuses with neural tube 
which is released in a greater proportion to epineph- ^ .defects.?  - l i 
rine in the fetus than in the adult.” ! (3) HMPG is Thus analysis of possibly a battery of neurotransmit- 
assumed to originate to a large extent from the central ter metabolites. in amniotic fluid by gas chromatog- 
nervous system,* which is proportionally larger in the raphy-mass spectrometry might be of interest in the 
fetus than in the adult. (4) the HMPG level is progres- . diagnosis of fetal distress and neurologic dysfunction. 


sively increased from weeks 32 to 42, whereas the VMA 


i E ae We thank Eric Magnusson and Héléne Leksell for 
level is more constant, possibly. indicating increasing 


their patience, care, and skill in technical assistance. 
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Effect of prolactin on phospholipid biosynthesis 
by alveolar cell carcinoma (A549) in monolayer 


tissue culture 
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La Jolla, California 


By means of an alveolar cell carcinoma (A549) model, the effect of prolactin on pulmonary 
surfactant phospholipid biosynthesis vas investigated. Preliminary results suggest that 
phosphatidylcholine synthesis via the phosphatidic acid phosphohydrolase pathway in addition to 
phosphatidylglycerol may be stimulated by the presence of prolactin. (AM. J. OBSTET. GYNECOL. 


136:1071, 1980.) 


SUBSTANTIAL EVIDENCE indicates that inadequate 
surfactant production in preterm infants results in the 
respiratory distress syndrome.! Adequate synthesis and 
secretion of dipalmitoyl phosphatidylcholine (DPPC), 
the major phospholipid in surfactant, along with 
stabilizing amounts of acidic phospholipids, primarily 
phosphatidylglycerol (PC), reduce the surface tension 
at the alveolar surface, preventing end-expiratory 
atelectasis.” These phospholipids are synthesized by the 
type II pneumonocyte and secreted into the alveolar 
space.’ Although multiple agents have been shown to 
enhance DPPC synthesis,’ conflicting reports have sug- 
gested that prolactin (PRL) may have a physiologic role 
in the "surge" of lecithin synthesis near term.?? To 
evaluate whether PRL may stimulate DPPC and PG 
synthesis, we studied the effect of this hormone on 
phospholipid production in alveolar cell carcinoma 
(A549). 


Methods 


Monolayer cultures of alveolar cell carcinoma (a gift 
of Dr. Kenneth Lee Jones) were grown to confluence, 
resuspended following trypsinization, and inoculated 
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(3.5 x 105 cells) into 100 mm tissue culture dishes 
(Lux Scientific Corporation, Newbury Park, California). 
F-12 Coons medium enriched with 20% fetal calf. 


'serum was the basic medium used throughout the ex- 


perimerits; penicillin, streptomycin, and glutamine 
were constant additives. Incubation was in a humid at- 
mosphere of 10% carbon dioxide and 90% air at 37? C. 
All experiments were performed in triplicate. Iso- 
topes (?H-choline chloride, 0.02 uCi/ml; !*C-cytidine 
diphosphate [CDP]-choline, 0.04 uCi/ml; ?H-glycer- 
ol-3-phosphate, 1.0 uCi/ml; and "*C-giycerol, 0.08 
j.Ci/ml) were purchased from New England Nuclear 
and added to the culture medium 12 to 14 hours prior 
to harvesting. All cell cultures were exposed to human 
PRL. (CalBiochem) at 2 ng/ml of culture media over 
the same time period; dexamethasone (Sigma Chemi- 


‘cal Co.) at 8 x 1077M concentration was added in one 


experiment. 

At the time of harvesting, each culture dish was 
flooded with 5 ml of methanol at 0° C to kill the cells 
and then decanted. The adherent cells were removed 
from the culture dishes with a rubber policeman, aspi- 
rated into conical tubes, and extracted according to the 
method of Bligh and Dyer. Extracted lipids were 
evaporated under nitrogen at 55? C and plated on silica 
gel H plates for two-dimensional thin-layer chroma- 
tography for separation (chloroform: methanol: ace- 
tic acid: water, 160:50:12:4, v:v; tetrahydrofuran: 
methylal: methanol: 2M ammonium hydroxide, 10:8: 
2:1.1, v:v).? A small quantity of authentic phospho- 
lipid standards was simultaneously plated and cochro- 
matographed to ensure appropriate visualization of 
phosphatidylcholine (PC) and PG derived from the 
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Fig. 1. Pulmonary surfactant phospholipid metabolism. 
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Fig. 2. Incorporation of C choline into phosphatidylcholine 
(mean + 2 SD of triplicate experiments). 


carcinoma cells. After exposure of the developed plates 
to iodine vapor, the individual phospholipids were 
scraped and placed into 10 ml of Aquasol and 1.0 ml of 
water. Counting was performed with a Beckman LS 
250 liquid scintillation counter with a 70% recovery 
rate and the channels ratio determined. Protein con- 
tent of the extracted cells was determined by the tech- 
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Fig. 3. Incorporation of H* choline into phosphatidylcholine 
(mean + 2 SD of triplicate experiments). 


nique of Lowry and associates.’ Specific activities of PC 
and PG were expressed as counts per minute per mil- 
ligram of protein. | 


Results 


Fig. 1 is a schematic diagram of the proposed path- 
ways for surfactant metabolism. Addition of labeled 
choline to the cell cultures and its appearance as PC 
reflects the activity of the choline incorporation path- 


La 
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Fig. 4. Incorporation of C^ glycerol into phosphatidylcholine 
(mean + 2 SD of triplicate experiments). 


way. The appearance of labeled glycerol in PC indi- 
rectly reflects the activity of the phosphatidic acid 
phosphohydrolase (PAPase pathway). The appearance 
of this latter label as PG reflects the activity of enzymes 
in the PG pathway. 

Figs. 2 and: 3 illustrate the results of experiments 
designed to determine the effect of PRL onthe choline 
incorporation pathway. Despite the suggested increase 
in PC activity, our wide standard deviations preclude 
this conclusion. That the synthesis of PC via the PAPase 
pathway was positively enhanced with PRL is illustrated 
in Figs. 4and 5 with both markers. A significant increase 
in *H-glycerol incorporation into PG with PRL is doc- 
umented in Fig. 6. 


Comment 


Although a recent report by Cox and Torday!! sug- [| 


gests an enhancement of pulmonary disaturated leci- 
thin synthesis by PRL in rabbit fetal lung cultures 
via the choline incorporation pathway, our data do not 
support this observation. Furthermore, Ballard and as- 
sociates’ were unable to reproduce the in vivo data of 
Hamosh and Hamosh? with the use of similar tech- 
niques. In no instance, however, has the PAPase path- 
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Fig. 5. Incorporation of H? glvcerol into~phosphatidylcholine 
(mean + 2 SD of triplicate experiments). 
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Fig. 6. Incorporation of H? glycerol into phosphatidylglycerol 
(mean + 2 SD of triplicate experiments). 


way for PC synthesis or the synthesis of the acidic 
phospholipid PG been examined. Our results with the 
use of an alveolar cell carcinoma (A549) in tissue cul- 


_ ture indicate that PRL may well enhance an alternate 


pathway for PC synthesis from phosphatidic acid. The 
observation that PRL stimulates PG synthesis, a phos- 
pholipid suggested to herald lung surfactant maturity,’ 
may be significant and consistent with reports associat- 
ing low levels of PRL in cord blood of infants and their 
subsequent development of the respiratory distress 
syndrome. Additional studies of the PRL effect on both 
PC and PG synthesis are necessary in the human before 
a causal relationship between PRL deficiency and lung 
immaturity can be established. 


* 
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Natural occurrence of a humoral response to Candida 


in human amniotic fluid 


PIERRE AUGER 
GABRIEL MARQUIS 
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SUZETTE GHOUBRIL 


Montreal, Quebec, Canada 


With a sensitive indirect immunofluorescent technique, we studied the antisody response to 
Candida albicans iri 150 human amniotic fluid (AF) specimens at 15 to 18 weeks’ gestation. 
Specific igG was detected in 94.7% of the samples and specific IgA, in 98%, while 1.3% were 
negative.in both tests. A comparison of the mean ratio of anticandidal titers (IgA/IgG) in AF and 
human serum indicated a predominance of IgA activity in AF. and the reverse in serum (2.01 versus 
0.66, p < 0.001). There was no correlation between IgG and corresponding IgA titers, which 
supports the fetal origin of IgA. Humoral immunity alone had no discernible influence on the growth 
of C. albicans in midtrimester AF. It is suggested that the synthesis of specific IgA is genetically 
determined because it.presumably offers some functional advantace over transmitted maternal IgG 
in the local defensive mechanisms of the amniotic cavity. (AM. J. OBSTET. GYNECOL. 136:1075, 


1980.) 


"A TOTAL or 93% (27/29) of human amniotic fluid 


(AF) samples examined in vitro were found to inhibit 
the growth of Candida albicans." * Among 111 mid- 
trimester and 18 term AF samples assayed in. our lab- 
oratory, the incidence of inhibition was 84% and 94%, 


respectively.” Growth-inhibiting activity was expressed - 
. byvarying degrees of fungistasis on 10? yeast cells per 
milliliter, resulting in a difference of three to five logs | 


from the 10? cell count obtained in trypticase soya 
broth at 24.hours. The purpose of this investigation 
was to demonstrate the presence of a specific antibody 
response.to C. albicans in AF and to try to correlate 
these data with the inhibitory phenomenon observed. 


Material and methods 


Patients and amniocentesis. AF was obtained from 
150 pregnant women referred to the prenatal diag- 
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nosis unit at St. Justine’s Hospital. Mothers at risk for'a 


genetic disease underwent amniocentesis between 15 
and 18 weeks of pregnancy. Indications for the proce- 
dure were fetuses at risk for a chromosomal anomaly, 
metabolic disorder, or open neural tube defect. Trans- 
abdominal amniocenteses were done under aseptic 


conditions with a 21-gauge needle and ultrasonic guid- 


ance. Aliquots of AF were saved for this study and 
stored in sterile vials at ~85° C. All samples used were - 
free of blooc and meconium. The subsequent course of 
gestation was normal and uneventful in these patients. 
Preparation of slides. C. albicans (strain 4454M) was 
obtained from l'Institut, Pasteur, Paris, France. This 


"strain is maintained on Sabouraud's dextrose agar and 


serves as a group A reference serotype in our labora- 
tory. À single standardized suspension of organisms in 
0.4% formol-saline, kept at 4? C, was used throughout 
this work.* Clean glass slides were washed in chloro- 


form and coated with Fluoroglide (Chemfluor Plastics 


Ltd.) in order to provide eight holes of a 4 mm cir- 
cumiscribed area per slide. Whenever smears had to'be 
made, cells were taken from the stock solution with a 
sterile pipette, washed in water, and resuspended i inan 


- appropriate volume of distilled water with 1% dimethyl 


sulfoxide. The following fixation procedure was then 
applied: 4.16% lactic acid-34% water-50956 ethanol 


* 
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Table I. Distribution of 150 AF samples (at 15 to 18 
weeks' gestation) according to anticandidal antibody 
titers (IFA) 















AF | 

m io 

IgA 3 10 l6 1210 — .—  — 
IgG 8 — 16 19 31 28 48 


' *For IgA, =1:8. 


Table II. IgA and corresponding IgG titers in 50 
midtrimester AF samples (IFA) 











IgG 
No. of 
1:8 4 0 1 1 0 l 1 
1:16 Il i 0 3 4 2 l 
1:32. l7 0 2 Q 3 4 8 
=1:64 18 0 0 2 6 4 6 
Total 50 -I 3 6 13 ll 16 


mixture for 2 hours; 3.7% buffered formalin (4.0 gm/L 
of KH:PO, and 6.5 gm/L of Na;HPO,, pH 7.0) for 24 
hours; methyl alcohol for 2 hours. After the first tech- 
nical step, a brief wash in acetone was carried out to 
absorb lactic acid excess;. distilled water was similarly 
used to remove any residual buffered formalin. 
Indirect fluorescent antibody (IFA) technique. Se- 
rial dilutions cf samples were prepared in microtiter 
plates according to Esterly.4 Smears were covered with 
the diluted samples, placed in a moist chamber at room 
temperature for a half hour, rinsed with phosphate- 
buffered saline, and then incubated for the same pe- 
riod of time with fluorescein-tagged goat antisera (Hy- 
land Laboratories: anti-human IgG, y-chain specific, 
Lot No. 2257X002A4; anti-human IgA, a-chain spe- 


cific, Lot No. 2212NO001AB). The slides were washed 


again, dried, and mounted under polyvinyl. Smears 
were examined at magnifications of x 250 and x 400 on 
a Leitz microscope equipped with a 200 W HBO mer- 
cury lamp, BG 12 (3 mm! excitation filter, and K 530 
filter shield. | 

Before use, the antisera used were assayed by immu- 
noelectrophoresis with purified myeloma proteins and 
appropriate positive controls. The goat anti-IgA was 
also tested in the IFA technique as applied to Toxo- 
plasma gondii (according to Dr. Pierre Viens, University 
of Montreal. Known toxoplasmosis reactors, with 
high-titer sera in the IgG and IgM classes, were nega- 
tive with this commercial anti-IgA. Human gamma 
globulin, 16.5% (Cutter Lot No. M5511), diluted daily 
with each batch processed, served as a reference mate- 
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rial in our work. The 1:256 sample produced strong 
staining of the Cand:da particles with both fluore- 
scein-conjugated antisera. The absorption of positive 
AF samples with freeze-dried C. albicans abolished the 
specific fluorescent paxtern observed. Working 1:4 so- 
lutions of both antisera failed to react with the yeast 
cells when used alone. The last dilution to reveal the 
cells in a well-defined peripheral outline was taken as 
the end point for all clinical specimens examined. 
Smear fixation per se had no influence on the results 
but was retained because of the permanent room tem- 
perature stability and the reduced background of these 
preparations. 

Evaluation of fungal growth. Growth-inhibiting ac- 
tivity of AF aliquots was determined by a plate-count 
technique previously described.? With an inoculum size 
of 2 x 10* fungal cells per milliliter, a difference of 
more than two logs from a trypticase soya broth 
medium (Difco) at 24 hours was considered significant: 

Anticandidal response in human serum. These data 
were taken from the files of the Laboratory of Sero- 
Immunology at St. Justine’s Hospital. The IFA tech- 
nique routinely used, with Hyland. fluorescein-conju- 
gated antisera, has been shown to provide results in 
close agreement with the one described in this paper on - 
retesting of the same material in a blind fashion. 


Results 


Characterization of the anticandidal response. The 
distribution of samples as a function of the titers ob- 
tained in the IFA technique, as applied to C. albicans, is 
presented in Table I. Thirty-two percent of AF samples 
were still positive for specific IgG at a dilution of 1:64; 
18.7%, at 1:32; 20.6%, at 1:16; 12.796, at 1:8; and 
10.7%, at 1:4. Similarly, 80.6% of AF samples had IgA 
activity when diluted 1:8; and 10.7%, at 1:4; and 
6.7%, at 1:2. Two percent of AF aliquots had no de- 
tectable specific IgA in the 1:2 sample; 5.3% had no 
titer for IgG, while 1.3% (2/150) were negative in both 
tests. Among the specimens which were positive with 
the fluorescein-tagged anti-IgA at the 1:8 dilution, 50 
were further titrated to 1:64. Table II represents these 
results in relation to the specific IgG activity in the same 
AF group. 

Thirty-six percent of samples were still positive at 
1:64; 34%, at 1:32; 22%, at 1: 16; and 8%, at 1:8. The 
distribution of IgG in the same group is representative 


-of the one obtained for the whole sample assayed (see 


above) and much like that described for IgA. However, 
the cross-tabulated data indicate that the anticandidal 
response in these two immunoglobulin classes is segre- 
gated. For these 50 AF samples, the ratio of IgA/IgG 
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reciprocal titers averaged 2.01 (standard deviation 
2.18). The corresponding value for human serum, es- 


tablished in 15 adults with suspected mucocutaneous : 


infection or colonization by Candida, was 0.66 (standard 


. deviation 0.60). Two different biological profiles, 


therefore, emerge: a predominance of IgA activity 
over IgG in AF and the reverse in the serum of adults 
(2.01 versus 0.66, p < 0.001, t test). 
Growth-inhibiting activity versus antibody titers. 
Quantitative growth data were available for 69 AF 
samples (Table III). The magnitude of the inhibition 
observed, reflected by mean counts, is in agreement 
with our previous findings for this gestational age 
group.” However, the incidence of inhibitory AF (95%) 
as well as the proportion of samples in the four- and 
five- log categories (43%) is higher than expected (84% 
and 35%) as a result of the selection. Nevertheless, 


. there is no discernible correlation between IFA-I gG tit- 


ers and fungistatic activity. IFA-IgA titers are incon- 
clusive up to 1:8. A cutoff point cannot be identified 
for IgA between 1:8 and 1:64 (Table IV) to discrimi- 
nate or predict mild or marked inhibition. The inci- 
dence and intensity of the growth-inhibitory activity in 
these last 30 AF specimens 2 are ane increased by the 
selection. 


Comment 


Candida albicans is a natural 'ahabitant of man SO: 


that, with a very sensitive technique such as IFA, an- 
tibodies to it can be detected in all healthy subjects.* In 
our study, the incidence of specific IgG in early mid- 
trimester AF was 94.7%. Human AF gamma G globu- 


lins are known to be derived from the’ maternal 


body,* their concentration being highest between 16 
and 20 weeks' gestational age.® The incidence of neu- 
tralizing antibodies to poliovirus serotypes in human 
AF correlates closely with the median maternal titer’: 
95% (20/21) to type II versus 1:512, 6496 (14/22) to 
type I versus 1:128, and 62% (13/22) to type III versus 
1:96. An anamnestic humoral response to C. albicans 
probably occurs during most pregnancies, as suggested 
by the work of Stanley and Hurley? who found, on 
serial serologic examination, that 24% of pregnant 


' women acquired Candida precipitins. Furthermore; the 


range of titers observed in our investigation is in 
agreement with that previously reported for normal 
cord sera.‘ 

Between 11 and 40 weeks’ gestation, all 161 AF 
samples examined by Cederqvist and co-workers? had 
measurable levels of IgA, IgA,, and IgA;. In our study, 
the incidence of specific IgA in early midtrimester 
fluids was 98% and correlated poorly with correspond- 


4 
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Table III. Comparison between the IFA titer to 
Candida albicans and tlie growth of this RE in 
human amniotic fluid : : 






Viable units/ml | 







l AF (15-18 weeks) _ 
AF anti- 





body titer 102 | 10 104 | 105 
IgA: . 
21:8 9 17 ' -24 2 
1:4 0 -3 5 1 
1:2 0 l 6 0 
No titer 0 0 l 0 
No. of samples 9 21 36 3 7 
(total of 69) 
d. : 
z1:64 3 5 7 0 
1:32 l 6 9 l 
1:16 4 4 10 0 
1:8 l 4 2 ] 
1:4 0 2 6 0 
„No titer 0 0 2 I 
. No. of samples 9 21 36 3 7 
(total of 69) l 
Mean count 53 40 33 ND 1 x 107 


TSB: Trypticase soya broth. ND: Not determined. 


` Table IV. Anticandidal IgA antibodies (IFA) and 
Candida albicans growth in 30 samples of AF 








Viable units/ml 


AF (15-18 weeks) 






AF anti- 
body titer 





IgA: à 
z1:64 l 4 8 0 
1:32 3 2 4 1 
1:16 mu 2 2 D 
e > 0 I 2 0 
No. of samples 4 9 16 1 3 
(total of 30) 
Mean count 4.5 2.9 2.8 ND ] x 107 


TSB: Trypticase soya broth. ND: Not determined. 


ing IgG titers. This last finding supports the fetal origin 
of IgA, as demonstrated by genetic marker typing.’ In 
addition, to our knowledge, our results represent the 
first observation of an antigenic specificity for IgA in 
human AF. The secretory piece was demonstrated in 
vitro in 88% (50/57) of human samples by Pro- 
zoiovskaya and associates. Since there is a pre- 
ferential’ synthesis of the œ, (IgA;)-chain at edrly 


developmental stages,* ? it is possiblé that the immu- 


noglobulin directed at C. albicans is partly” Vans 
IgA. 
Specific humoral immunity did not anani 


Lad 


1078 Auger et al. 


influence the growth of C. albicans in AF. Despite the 
presence of antibodies and complement components, 
the natural fungistatic activity of normal human serum 
.has been shown to depend primarily on the iron- 
transferrin system.’ '? Precipitating antibodies in the 
sera of patients with mucocutaneous candidiasis and 
Candida granuloma modified neither the utilization of 


glucose by this pathogenic yeast? nor the intensity of | 


the growth inhibition, which still correlated closely 
with the saturation, of transferrin. In addition, high 
levels of aggli:tinins and precipitins in these patients’ 
sera did not hamper germination. Germ tube for- 
mation was similarly unrestricted in human AF.? On 
the other hand, antibody opsonins were required for 
effective phagocytosis of C. albicans. In association 


with extensive superficial Candida infections, an appar- 


ently distinct IgG will inhibit the natural nonimmune 
clumping of yeast filaments in serum." 1 The physio- 
logic role of this restricted humoral response is 
presently unclear although it presumably increases 
the ability of polymorphonuclear leukocytes to spread 


over the surfaces of pseudohyphae in the process of | 


attachment. '8 

Most midtrimester fluids exhibited specific IgA anti- 
body activity and the mean ratio of IgA/IgG titers indi- 
cated that this activity was qualitatively predominant. 
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These findings would suggest that the synthesis of this 
immunoglobulin is genetically determined because it 
presumably offers some functional advantage over IgG 
in the local defense of the amniotic cavity. From this 
overwhelmirg incidence, it ts also likely that the syn. 
thesis of this specific immunoglobulin is under cont- 
plete genetic control, i.e., occurs without antigenic 
challenge, which would qualify it as a true natural 
antibody. IgA has already been localized to the surface 
of human syncytial trophoblast,” a population of cells 
with known phagocytic ability. The aqueous phase of 
human milk, which has an IgA concentration of 600 
mg%,2° opsonized C. albicans.?! The absence of secre- 
tory IgA in the alimentary tract of man has also been 
strongly linked with persistent gastrointestinal candidi- 
asis. In this rare syndrome, replacement therapy with 
IgA-rich bovine colostrum has produced considerable 
clinical improvement.” | 

In conclusion, our data together with the heretofore 
unexplained occurrence of antistaphylococcal antibod- 


ies in germ-free mice? support the concept that the 


very prolonged interaction between mammalian spe- 
cies and certain microorganisms, designed as natural 
ubiquitous and intimate commensals, has resulted in ` 
genetie programming of immunoglobulin synthesis 
toward them. | B 
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Fluoride renal toxicity in fetus and neonate 


To the Editors: 

In the closing paragraph of our article, Placental 
transfer of intravenous fluoride in the pregnant ewe 
(AM. J. OBSTET. GYNECOL. 136:84, 1980), we stated that 
we knew of no study that “really addresses an impor- 
tant question, namely, is the fluoride renal toxicity 
likely to occur in the neonate or fetus at serum levels of 
fluoride significantly below what is associated with the 
problem in the adult.” One study (Clark, R. B., et al.: 
Anesthesiology 51:464, 1979) has been published since 
our article was written that partially answers some of 
these questions. Clark and associates did not find evi- 
dence of gress renal dysfunction in neonates with an 
average serum fluoride level of 15.1 + 2.6 umoles/L as 
measured by blcod urea nitrogen, serum creatinine, 
serum electrolytes, and osmolality. 

It should be pointed out, however, that these were 
normal term infants, not premature infants. Addition- 
ally, the tests used were primarily directed at glomeru- 
lar filtration and not at tubular function, which is the 
likely lesion in fluoride renal toxicity. 

Clark and colleagues correctly pointed out that to 
study this problem tests of concentrating function (va- 
sopressin challenge) would be necessary in both term 
and premature :nfants. Clark and colleagues and I 
doubt that this is an ethically justified undertaking. 

Albert L. Maduska, M.D. 
Department of Anesthesiology 
The University of Tennessee Center for Health Sciences 

College of Medicine 

Memphis, Tennessee 38163 


Improved outcome in very low-birth weight 
infants 


To the Editors: 

Haesslein and Goodlin! have reported the outcome 
of 100 newborn infants weighing between 800 and 
1,350 grams with a neonatal survival rate of 65%. The 
authors attribute their results to the administration of 
predelivery antib:otics and dexamethasone and the use 
of classical cesarean section for breech presentations. 
While,we agree that special attention to the perinatal 
care of patients in preterm labor can improve survival 
of very low-birth weight infants, we believe it is too 
early to be dogmatic about the specific "ingredients" of 
the obstetric care which may be contributing to the im- 
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Fig. 1. Perinatal and neonatal mortality rates by birth weight, 
1975 to 1978. 


proved outcome. For example, Quirk and coauthors, 
in a more recent report in this JOURNAL, studied a series 
of premature infants in which there could be found no 
difference in survival or incidence of respiratory dis- 
tress syndrome (RDS) between a group of steroid- 
treated patients and a nontreated control group. They 
stressed the importance of atraumatic delivery in avoid- 
ing asphyxia of the newborn infant. 

We have recently reported improved survival rates in 
very low-birth weight infants (501 to 1,500 grams) at 
the University of Colorado Medical Center.’ The pro- 
tocol followed in these cases included management by 
staff obstetricians and neonatologists, fetal monitoring 
with prompt delivery in cases demonstrating fetal dis- 
tress, cesarean section (usually low segment) for non- 
cephalic presentations whenever possible, and vigorous 
resuscitation of all infants born with any signs of life. 
Corticosteroids were not used, and antibiotics were 
used only when there were signs and symptoms of in- 
fection. Subsequent to that study we have continued 
the same management of the very low-birth weight 
infants. The uncorrected perinatal survival rate in 257 
infants weighing from 801 to 1,400 grams (a.group 
comparable to the infants reported by Haesslein and 
Goodlin) was 7196 and the uncorrected neonatal survi- 
val rate was 78%. The mortality data of 401 infants 
born between January 1, 1975, and December 31, 
1978, with birth weights between 501 and 1,500 grams , 
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Table I. Cumulative data from the University of Colorado Medical Center, for a 48-month period 
from January, 1975, to December, 1978 






. 501-600 6 lI 
601-700 33 8 15 
701-800. 35 6 16 
801-900 27 7 10 
901-1,000 45 4 ' 11 

1,001-1,100 46 8 E 
1,101-1,200 49 I 10 
1,201-1,300 46 ] 8 
1,301-1,400 44° 2 2 
1,401-1,500 58 3 2 
501-1,000 -158 31 63 
1,001-1,500 243 15 33 
501-1,500 401 46 96 


are listed by 100-gram weight groups in Table I and 
Eg. 1. 

We include these data to draw attention to the fact 
that intensive perinatal management of very low—birth 
weight infants by experienced obstetricians and neona- 
tologists who adopt an optimistic attitude about these 
üny patients can lead to promising survival rates. It 
may be the attitude and skill of those who care for the 
mothers and the infants rather than adherence to 
specific types of operations or drug regimens that ac- 
count for the improved outcome. 

Watson A. Bowes Jr., M.D. 
University of Colorado Health Sciences E 
4200 East Ninth Avenue 
Denver, Colorado 80220 | 
i Michael A. Simmons, M.D. 
Departmeni of Pediatrics 
Johns Hopkins University 
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A dying social grace 
To the Editors: 

One cannot read the letter from Dr. Louis Weinstein 
(AM. J. OBSTET. GYNECOL. 135:548, 1979), entitled "A 
dying social grace," without congratulating its author 
for having had the courage to write something about 
this really sa state of affairs, that is, about the lack of 


r “civility” between people. Following the- 
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92 8 
70 60 40 
62 55 45 
63 50 50 
33 27 73 
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2 21 79 
2 18 82 
9 5 95 
9 e 4 96 
59 50 50 
2 14 86 
24 27 73 


Spanish proverb: “Cada uno habla de la Feria según a 
él le va” (the meaning of which being that each person 
speaks about something according to his own experi- 
ence), if I am allowed to do so, I might add to Dr. 
Weinstein’s already long list that some secretaries and 
laboratory student technicians “are also not immune to 
this deterioration of a social grace." Some people be- 
lieve that everything is due to them, and some of them 
ignore the meaning of being grateful. Even a granted 
"favor, once enjoyed, is by some people no longer 
considered as having ever been a favor at all, and it is, 
therefore, not even worth being mentioned, even less 
worth being thanked. In some parts of the world, 
well-mannered people are apparently a vanishing spe- 
cies of human being. It might be of some consolation 
for Dr. Weinstein to know (if any consolation there is in 
this fact) that not only is the lack of courtesy or civility 
happening in his own circles but also it is occurring in 
other parts of the world (possibly even more than in his 
own circles). Besides, although we (as doctors) mostly 
know what is happening in medical and hospital circles, 
this state of affairs must surely also be happening in 
nonmedical circles as well. It must be a more gen- 
eralized social phenomenon. As to the cause of this lack 
of courtesy or civility between people, probably one or 
more of the reasons mentioned by Dr. Weinstein are 
responsible. Good manners are traditionally taught at 
home by the parents and, after that, at school by the 
teachers, and one might also include the religious edu- 
cator. If, for one reason or another, none of the 
above-mentioned persons is doing this job, from where 
and how can the youngsters acquire good manners? 
This is a family and social matter. Oddly enough’ it 
would seem to appear that there is not always a parallel 
development in the technical and in the humanistic as- 
pects of societies. In other words, very technically de- 
veloped parts of the world are not always necessarily 
the ones in which the humanistic development is the 
greatest. Civilization not being exclusively a matter of 


+ 
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technical progress, it is possible that in some aspects, 
for example, in the social relationship between human 
beings, civilization might very well have retrogressed, 
as history has shown and as the examples of Dr. Wein- 
stein have demonstrated. It must also be taken into 
consideration that the world is a relatively big place, 
and in the same way as all its parts are not equally 


technically developed, it Is also fair to assume that some . 


of its parts are or have been exposed to a better 
"good manners educational system" than others. In 
fact, anyone who has traveled and lived in different 
parts of the world is fully aware of the local behavior 
differences between people from different areas, in- 
cluding, of course, qualitative and quantitative differ- 
ences in the standard of good manners. This is vari- 
able, not only from one country to another, but in the 
same country it is also variable according to the indi- 
vidual variable educational background. Perhaps some 
people have never been exposed to the teaching of 
good manners. 

The lack of courtesy or civility between people is not 
byany means a new event. Even before Ralph Waldo 
Emerson's celebrated comment (mentioned by Dr. 
Weinstein), the great Samuel Johnson in the eighteenth 
century had already complained about the gradual dis- 
appearance of what he used to call “the polite society." 

Pablo J. Brundelet, L.M.S., M.D. 
Department of Pathology | 
County Hospital 
6017 Aasestranda, Norway 


Hydramnios and fetal lung 
To the Editors: 


In a recent selective review of hydramnios and the. 


fetal lung (AM. J. OBSTET. GYNECOL. 135:154, 1979) 
Bates indicated that the hydramnios associated with 
congenital cystic adenomatoid malformation of the 
lung “ 
tive function of lung tissue." My colleagues and I have 
had the opportunity to study an experiment of nature 
which would indicate that excessive lung liquid pro 
duction rather than lack of absorption may be respon- 
sible for the hydramnios in this condition.! The nec- 
ropsy examination of a 60-hour-cld, nearly term infant 
who died of progressive respiratory failure revealed 
bilateral congenital cystic adenomatoid malformation 
of the lungs and bilateral renal agenesis. T'he features 
of Potter's syndrome resulting from oligohydramnios 
were only mildly developed. Ultrastructural examina- 
tion of the lung malformation demonstrated numerous 
alveolar Type II cells with numerous lamellar bodies 
characteristic of surfactant. In the only other ultra- 
structural study of this lung malformation, the Type II 
alveolar cell was also demonstrated to be the predomi- 
nant lining cell.? Therefore, it is our conclusion that, 
despite fetal anuria, excessive lung liquid production 


.. is caused by interference with some absorp- 


- 
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contributed su-ficient amniotic fluid to mitigate the ex- 
ternal features of Potter's syndrome. 

Henry Krous, M.D. 
Department of Fathology š 
P. O. Box 26901 
Oklahoma City, Oklahoma 73190 
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Management of the vaginali vault in vaginal 
hysterectomy 


To the Editors: 

I wish to comment on Dr. Harold Schwartz's EN 
to the Editors and Dr. Hajj’s reply (AM. J. OBSTET. 
GYNECOL. 135:548, 1979) both of which referred to Dr. 
Hajjs article in the Gray JOURNAL (AM. J. OBSTET. 
GYNECOL. 133:851, 1979). 

Dr. Schwartz is correct in stating that the manage- 
ment of the vaginal vault in vaginal hysterectomy de- 
scribed by Dr, ‘Hajj in his article had previously been 
described by Dr. Falk. Dr. Hajj’s rebuttal fails to in- 
clude Dr. Falk's article, entitled “The technique of vag- 
inal hysterectomy," which was published in the Harlem 
Hospital Bulletin (1:45, 1948). 

I agree with Dr. Hajj that the manner in which the 
uterosacral and cardinal ligaments are managed inthe 
closure of the vaginal vault is an excellent one. I know 
because I have been utilizing it for the past 33 years. 

M. Leon Tancer, M.D. 
The Brookdale Hospital Medical Center 
Linden Boulevard at Brookdale Plaza 
Brooklyn, New York 11212 


Comparison of cephalothin and cefamandole 


To the Editors: 

In the August 15, 1979, issue of the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY, On page 
925, Kreutner and associates described their experi- 
ence with cephalosporin prophylactic therapy in pa- 


tients undergoing cesarean section. 


The authors stated that they conducted a triple-blind 
study. I am not familiar with this terminology and 
would apprec:ate clarification. Currently used epide- 
miologic study methods include: (1) a single-blind 


technique where either the investigator or the partici- 


pan: (usually the patient) does not know whether any 
particular case is in the treatment or control group; (2) 
the double-blind method, whereby neither the inves- 
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tigator nor the Subject knows whether any particular 


individual is receiving treatment or serves as a control.’ 
The administration of therapy in the double-blind. 
technique is usually determined a priori and is adminis- ` 

. tered by a third individual, usually the pharmacy. As a. 
-continuation of this reasoning, a triple-blind study 


might be one where nó one knows what is going on. 
The author stated in the first paragraph of the result 
section "although both antibiotics were effective, cefa- 
mandole was superior." In reviewing their data. the 
only area where there is a statistically significant differ- 
-ence between cephalothin and cefamandole is in Tables 
X and XI. In these tables, it appears that cefamandole 
may be a better drug than cephalothin with regard to 


risk factors when one is dealing with obese patients.. 


However, since cephalothin was less effective than 
placebo, another implication from these data would 
be that placebo is better than cephalothin in dealing 
with obese patients. I am unable to interpret this 
finding, other than as a quirk in the data. In all other 
instances the comparison of cephalothin to cefaman- 
dole showed no statistically significant difference be- 


tween the two drugs i in the parameters evaluated. On 8 


this basis, I find it very, difficult to justify'any statement 


implying that there is a difference 1 between the two ` 


antibiotics... 


Michael R. SPA M D. 


Department of Obstetrics and Gynecology. 
The Johns Hopkins Hospital l 
Baltimore, Maryland 21 205 


Reply to Dr. Spence | 
To the Editors: - . 


Dr. Spence questions what is meant by a triple-blind 
study; his comment at the end of his second paragraph : 
is, in fact, what we were trying to imply. Both antibi- . 


otics and placebo were packaged in identical containers 
to be mixed in an identical fashion. The pharmacy did 
have a seáled randomization table available $o that if a 
patient developed an adverse reaction, the code could 


be broken to find out what substance that particular ` 


patient did receive. In our study, neither the patient, 
the physician nor the pharmacist knew what was being 


dispensed. If Dr. Spence considers the pharmacist as ... 


part of the investigation team, which we did not, our 
-study could be labeled double-blind. | 
Dr. Spence feels that the only area of difference be 


tween the.two antibiotics suggesting that cefamandole’. 


was superior was in the risk factor dealin g with obesity. 


Table X shows that cefamandole significantly reduced .. 
the risk of endometritis if the patient had ruptured: 
. membranes and fetal monitoring as the risk factors in . 
Jabor, whereas cephalothin was.only able to'overcome ~. 
the risk factor of ruptured membranes. The same dif; . 
ferences between the antibiotics are not apparent in. 


_Yable XI which relates the risk factors. to the develop- 


- 
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ment of febrile morbidity from. ‘any cause. Table I 
shows that only cefamandole was able to significantly 
reduce the’ fever index. By virtue of the fact “that 
cefamandole alone is able to overcome several risk fac- 
tors fcr the development of endometritis in our patients 
and cephalothin is only able to overcome one risk factor, 
we concluded that cefamandole was the superior agent. 
| A. Karen Kreutner, M.D. 
| Department of Obstetrics and Gynecology 
* | 7 0 Fictor E. Del Bene, M.D. 
| ‘Department of M edicine 
Medical University of South Carolina | 
171 Ashley Avenue 
Charleston, South Carolina 29403 


. Comparison of vaginal delivery and cesarean 
‘section in breech precenenon 


To the Editors: 
In the:article by Drs. Mann and Gallant, entitled 


' “Modern , indications for cesarean section” (AM. J. 


OBSTET: GYNECOL. 135:437, 1979), the authors com- 
mented on the paucity of adequately controlled or 
carefully ‘screened studies to support the suggestion 
made by some that cesarean section should be per- 
formed i in all breech presentations. S 
In London, Ontario, in conjunction with Carol Buck, 

M.D., and Shirley Hutchcroft, M.S.W., we have studied ' 
the long-term effects of breech presentation on chil- 
dren. A total of 695 children, ranging in age from 3 to 


` B years, were studied. After a period of labor, 175 were 


delivered -by cesarean section, and 520.were delivered 
vaginally.. -The child was assessed according to a report 


' completed by the mother, and a direct assessmerit of 


the child was done by a psychometrist using the McCar- 
thy scales of children's abilities. 

From this evaluation there was no significant differ- 
ence in the long term between those delivered vaginally 
and by césarean section. 

. Morris P. Wearing, M.D., F.R.C.S.(C.), F.A. C.O.G. 
Departinent of Obstetrics and. Gynecology 
‘University of Western Ontario, 


| Hind Ontario, Canada N6A 4G5 


| l D x 
Corpus luteum surgery 


The article on corpus luteum surgery by Hibbard 
(AM. J. OBSTET. GYNECOL. 135:665, 1979) was most 
timely. We aré finding increasing numbers of women 
with impaired fertility because of periovarian and 
peritubal adhesions following just the kind of surgery 
Dr. Hibbard: described. Thus, I firmly endorse’his rec- 


- ommendations for the conservative management of a 
| €orpus luteum cyst or a ruptured corpus luteum. 


If. operation is performed, I would make a plea that 
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techniques used im infertility surgery be used here, e.g., 
hemostasis by electrocautery with a fine needle, careful 
approximation of the cut edges of the ovarian capsule 
with fine suture material, use of an irrigating solution 
rather than sporges, and the intraoperative and post- 
operative use of dextran, corticosteroids, and antibi- 
otics. Indeed, these techniques should be used in vir- 
tually all pelvic surgery done on women who anticipate 
having children m the future, in the hope of reducing 
the incidence of postoperative adhesions as a cause of 
infertility. 

Stanley Friedman, M.D. 
The Tyler Medicat Clinic, Inc. | | 
921 Westwood Boulevard ` 
Los Angeles, California 90024 


Reply to Dr. Friedman 


To the Editors: 

Dr. Friedman makes a good point. Not only should 
we strive to preserve normal tissues, but also we should 
take advantage of the- refinements in operative tech- 
nique that reduce operative adhesions. Most patients 
undergoing laparotomy for a ruptured corpus luteum 
or ruptured ectopié pregnancy will not have their fer- 
tility jeopardized if a little time and care are taken. 

. | Lester T. Hibbard; M.D. 
Department of Obstetrics and Gynecology 
University of Southern California School of Medicine 
Women's Hospitat, 1240 North Mission Road 
Los Angeles, Cali crnia 90033 


Prenatal anxiety 


To the Editors: 

The recent article, “Dimensions of prenatal anxiety 
and their influence on pregnancy outcome" (AM. J. 
OBSTET. GYNECOL. 135:22, 1979), by Standley, Soule, 
and Copans, contains serious interpretive overgeneral- 
izations based on inadequately reported and statisti- 
cally untested data. It is yet another study characteriz- 
ing the anxiety of pregnancy as pathologic rather than 
viewing the pregnancy experience in a normative per- 
spective. 

We do not find fault with the major conclusion of 
Standley and associates that prenatal anxiety is not a 
unitary concept but is a composite of several concerns 
which pregnan: women have about themselves, their 
unborn children, and their anticipated role as mothers: 
We would point out, however, that several previous 
investigators have described, differentiated, and as- 
sessed these specific concerns in similar groups of 
pregnant women.'? Thus, these sources of anxiety 
have not been ignor ed in previous studies; rather 
Standley and associates have apparently failed to make 
maximum use of research and methodologies previ- 
ously published in the obstetric, psychiatric, and child 
development licerature. 


_ © 
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While we recognize that JouRNAL requirements limit 
complete reporting of methodology and data, we 
nevertheless believe that important information was 
omitted from this paper which would allow the reader 
to critically assess or replicate the report. Although 73 


primigravid subjects were rated, the authors indicate, 


that perinatal data were collected only when birth and 
neonatal periods were uncomplicated. We do not know 
the number of neonates excluded on this basis. Other 
methodologic problems relate to the “measurement” of 
anxiety in the women. 

We were not informed of the criteria used by the 
raters to assess this factor so that we might assess its 
validity. We were told a priori that the measure was 
reliable in that there was 90% inter-rater reliability. 
Inter-rater reliability, however, is not a substitute for a 
valid measure, particularly since conclusions of the 
study related to the effects of anxiety on the outcome. 
Did the interviewer ask the women to rate their own 


anxiety or were more inferential measures utilized? We 


suspect that more inferential assessment was made and 
would point out that there are well-tested and stan- 
dardized instruments available which have both theo- 
retical and ob-ective ties to both state and trait anxiety. 
The use of such instruments would have provided for 
greater clarity and the possibility of study replication.* 

The study provides further problems. The authors 
noted that the ratings of each of the six scales used 
ranged from l (no or little anxiety) to 5 (intense or 
disruptive anxiety). However, mean ratings of three of 
these scales were less than 1, which is statistically 
confusing.: 

The authors' interpretations of theit findings seem 
faulty in terms óf their original hypothesis that preg- 
nancy is anxiety laden. They correctly noted that sev- 
eral of the anxiety ratings were toward the low end of 
the scale, reflecting little or no anxiety experienced. 


However, without statistical testing or comparisons, 


they stated that women express “most” anxiety about 
the “well-being of the unborn child and about the ap- 
preaching labor and delivery." The implication that 
more anxiey is experienced about the neonate and de- 
livery may well be true but is statistically unsupported 
in the study.. | | 
Statistical misinterpretations also beset their conclu- 
sions about the relationship between anxiety measures 
and neonatal factors and tend to mislead the reader. 
Although several of the reported correlations are 
statistically significant, the sizes. of these correlations 
are small and account for very little of the observed 
variation in the second measure (9% to 16%). 
|. Our major criticism of the Standley study is the con- 


clusion both implied and expressed that women expe- 


rience pregnancy as psychologically stressful, indicated 
by greater anxiety and physical symptoms. Terms such 
as "psychiatric significance" and even "anxiety" suggest 
that this is a time of serious disability. Our research 
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assessing both primigravid and nonpregnant control 
women strongly contradicts this conclusion and places 
terms such as “symptoms” in a normative perspective 
based on a much larger sample of questions. In our 
study, both groups of women expressed anxiety, symp- 


*. toms, and fears. The groups were similar in most re- 


spects on their self-assessment and checklists except 
that the nonpregnant control women were even more 
concerned about the welfare of the fetus. The impor- 
tance of the control group was highlighted when the 
extent of what has traditionally been considered a state 
of increased physical and psychological symptoms was 
assessed. The pregnant women had. no more physical 
symptoms than the nonpregnant control group. Fur- 
ther, when assessing what might well be considered 
psychiatrically important, the woman's concern regard- 
ing her mental stresses (fear of nervous breakdown), 
we found that 2496 of the pregnant women expressed 
this concern while 5796 of the nonpregnant control 
group had these fears. — | 
We would conclude that although pregnancy may 
produce fears and concerns, such feelings are typical at 
many times in life. Rather than perpetuate the negative 
and "pathologic" aspects, we would like to see more 
emphasis placed on the normative, developmentallv 
appropriate nature of the expressed feelings and atti- 
tudes of women. We feel that overall our data and the 
data of others suggest that women who are pregnant 
bring to pregnancy a set of normative systems for deal- 
ing with life events (reality). Characterization of preg- 
nancy asa major psychic stressor falsely dramatizes what 
is basically orie of the female's major physiologic func- 
tions and one which the majority of women take in 
stride. 
Rosalyn L. Barclay, Ph.D. 
Michigan Center for Forensic 
Psychiatry 
P. O. Box 2060 
Ann Arbor, Michigan 48106 
Mel L. Barclay, M.D. 
Department of Obstetrics and Gynecology 
University of Michigan 
School of Medicine 
Ann Arbor, Michigan 48109 
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Reply to Drs. Barclay and Barclay 


To the Editors: : . 

It does not seem useful to debate the protests of this 
critique except for one issue: the normalcy versus 
pathologv of anxiety during pregnancy. The results of 
our study document the important anxieties of preg- 
nant women and their potential impact on later events 
and conditions. Drs. Barclay and Barclay seem to agree 
that anxiety during pregnancy is commonplace; the 
disagreement extends beyond the data to inferences 
about the nature of pregnancy and implications for 
clinical intervention. 

In the critique, it seems that two positions are stated 
concerning the nature of pregnancy. The first—the 
one we are accused of holding—is that the context of 
anxiety is pathology. We have never stated that preg- 
nancy is a disease. We indeed describe anxiety as a 
symptom. but to conclude that we thereby consider 
pregnancy a disease is as logical as accusing us of calling 
higher education pathologic if our paper had described 
a high incidence of acne in a college dormitory. These 
are "favorite hobbyhorse" arguments. 

To agree that the first position is illogical is not to 
embrace the authors' second position. Drs. Barclay and 
Barclay say that if anxiety occurs often, it is “devel- 
opmental." We feel that anxiety is of interest whether 
one assumes a growth or a medical model, for a com- 
plaint does not need to be rare in order for it to be 
clinically significant. The Stirling County and Manhat- 
tan studies, for example, both document the high oc- 
currence of psychiatric symptoms in large population 
groups. Regardless of the frequency of anxiety, our 
concern is that there are women who are emotionally 
troubled during their pregnancies and who may ben- 
efit from attention to their symptoms and from wise 
interventions. 
| Bradley Soule, M.D. 

"o Kay Standley, Ph.D. 
National Institute of Child 
` Health end Human Development 
Bethesda, Maryland 20205 


Correlation between gestational age and minor 

hemoglobin ratio 
To ihe Editors: 

Peterson, Kalan, Jovanovic, and Jovanovic,’ in their 
recent article, described a remarkable correlation be- 
tweer gestational age in late pregnancy and the minor 
hemoglobin ratio, which they define as: 

Fi + Aic + A 


i 


where F}, Arc, and A represent percentages of those 


hemoglobins in cord blood at the time of delivery. 
There are several interesting points about this report. 


* -~ 
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I am intrigued by the correlation, which I calculated 
‘from their Table I, between maternal and fetal Hb 
Arc—or, rather, the lack of it! The relationship, r = 
0:28, accounts for a surprisingly small amount of the 
variance (r? = 0.C8). Similarly curious is the finding in 
their sample of 17 patients that the relationship between 
fetal HbA and its derivative, fetal Hb Ajc, is even 
weaker (r? = 0.04). Even the correlation between fetal 
Hb Aç and the combined effect of maternal Hb Arc 
and fetal Hb A, is virtually devoid of predictive valuc? 
(R? = 0.10). 

What does determine fetal Hb Aje? 

The authors’ subjects in this study were chosen at 
least in part because they were not diabetic; and the 
correlation between Hb Ac and various measures of 
blood glucose have been found to be lower in non- 
diabetic than in diabetic subjects.* 4 But the question is, 
why? Hb Ac is ". .. thought to provide an integral of 
the antecedent blood glucose concentrations.”* Perhaps 
we have been oversold on Hb Ajc. Dunn and associ- 
ates,? from the Joslin Clinic, have reported a correla- 
tion ofr = 0.46 for Hb Arc and fasting blood sugar in à 
large group of nondiabetic subjects. (The relationships 
involving postprandial blood sugar levels were less, ap- 
parently negligible, in nondiabetic subjects.) While 
these authors stressed the “surprisingly high order” of 
this correlation coefficient, I am impressed instead by 
the 80% of the variance in Hb Ac that did not appear 
to be determind by any measure cf blood sugar. Kjaer- 
gaard and Ditzel* studied 18 pregnant diabetic pa- 
tients. They did find a correlation between Hb Ac and 
postprandial blcod glucose concentration (Spearman 
r? = 0,34), but it was not large; and Dunn and associ- 
ates,? in their sample of 82 nondiabetic, presumably 
nonpregnant, women found no significant correlations 
between Hb A;c and blood glucose at 60, 120, 180, and 
240 minutes after a glucose load. (In the article by 
Peterson and associates! mean Hb Ajc:* 1 SD was 
3.96% + 0.74% for pregnant nondiabetic women and 
4.33% + 0.50% for nonpregnant, nondiabetic subjects. 
In the article by Kjaergaard and Ditzel,* the compara- 
ble values were 4.0% + 0.7% and 4.3% + 0.8%. These 
numbers agree very well.) 

To the extent that blood glucose c concentrations in 
the mother and the fetus are correlated, one would 
expect a measure thought to be determined. by blood 
glucose, Hb Ajc. also to be correlated in maternal and 
fetal blood. However, in view of the fact that blood 
sugar and Hb Aye are so loosely associated in most of 
the population, it is perhaps not surprising that mater- 
‘nal and fetal Hb Aic are not correlated. 

"In their closing sentences the authors described their 
‘hope,that their discovery may eventually permit "accu- 

rate determinaton of gestational age" from red cells in 
 amniotic fluid cbtained by amniocentesis. The unusu- 
ally tight correlation in their Fig. 2, C, portraying the 
minor hemoglobin ratio (MHR) as a function of gesta- 
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tional age; augurs well for their effort. However, the 
linear regression of hemoglobin ratio on age is not the 
same as that of age on hemoglobin ratio.? The authors, 
reasonably enough, treated hemoglobin ratio as fhe 
dependent, Y, variable and obtained the equation: 


Y = —0.008 X + 2.76. 


But if the regression is recalculated with hemoglobin 
ratios used to predict gestational age, which would be 
the expected use of the hemoglobin ratio, the expres- 
sion becomes: | 


- 


Y = —1006.97 X + 322.06 


where Y is the number of days. The r is the same in 
either case, of course. 

The significance of regenerating the equation is that 
it illuminates limitations of the authors’ discovery in 
both theoretical and practical terms. The range of all 
possible values of the MHR is 0 to 1. Given the obtained 
Slope of the linear regression of gestational age on 
MHR, it is apparent in the second equation that MHR 
can -be used to predict gestational age only over the 
theoretical range cf 221 to 322 days. The practical 
range is surely more restricted, perhaps to half of this 
range or less. In the authors' study, the range of gesta- 
tional age used to develop the relationship between age 
and MHR was 43 days. (Hence my use of the term "late 
pregnancy," instead of "third trimester," to charac- 
terize that portion of pregnancy studied by Peterson 
and associates.) 

The authors’ signal ‘correlation between gestational 
age and MHR is given as r^ = 0.88. Calculated from 
their Table I, however, r* = 0.84. Actually, a slightly 
better prediction, R? = 0.86, can be obtained by also 


T? 


‘considering Hb A, in addition to MHR, in a multiple 


linear régression,? but using only MHR loses virtually 
nothing and is considerably more parsimonious. For 
the relationship between gestational age and fetal 
Hb F; the authors reported a correlation, r? — 0:22, 
which they described as "relatively poor." Actually, cal- 
culated from their data, for this relationship r? = 0.05. 
Now that is relatively poor—but surprising. 

I wish to commend Peterson and associates! on re- 


fraining from significance testing of their correlations. . 


Their sample is clearly an edited one or, at best, a 

"sample of convenience," and significance tests based 
on such à sample would be meaningless.’ 

Their paper is a valuable contribution; and I do not 


believe the foregoing comments detract from it, nor: 


are they intended in a disparaging sense. Instead, I 
hope my comments serve as an exegesis or, at best, a 
supplementation to the, excellent contribution they 
have made. 

| | Rodney C. Bryant, M.D., M.A. 
Good Samarilan Hospital 
Woodbury, Tennessee 37190 
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Rubella in a practicing obstetrician: Ac 
preventable prope 


To the Editors: 
Health care professionals are not innately immune 


to any disease. The unusual circumstance of a practic-- 


ing obstetrician with classic rubella is reported. This 
unique situation is preventable. 


A 33-year-old practicing. obstetrician was in excellent 
health. For 4 days he experienced vague constitutional symp- 


toms and signs of nasopharyngitis. Thirty-six hours prior to | 


the rash, occipital tenderness alerted him to the presence of 


posterior cervical lymphadenopathy. Late on the fourth day: 
of illness, a rubeiliform rash occurred. The pink macules first 

. appeared on the face. Within a few hours the rash spread to — 
‘the trunk and arms. The legs were spared. - 

The diagnosis of rubella was first considered, and quaran- 


tine was'instituted. Serum was collected and the Communica- 
ble Disease Center was consulted. His patients' prenatal rec- 
ords were reviewed. All patients who were seronegativé for 
rubella at the time of the first prenatal visit were identified. A 
list was formulated of all seronegative patients who had been 


in the building with this obstetrician from 10 days before the . 


illness until his quarantine. 

A second serum specimen was dbe from the obtuse 
cian 7 days after the first. Paired sera showed a fourfold rise in 
hemagglutination-inhibition antibodies. The nis of ru- 
bella was confirmed. 

All seronegative patients were informed of their exposure 
to rubella and repeat serologic testing was performed. Fortu- 
nately; no patient developed either clinical symptoms or the 
formation of antibodies. (which would .indicate subclinical 
disease).: 


No one in our society comes in contact with as many 
pregnant women as a physician or nurse in the practice 
of obstetrics. Any of these professionals may be un- 
knowingly seronegative for rubella. Rubella in these 
physicians or nurses jeopardizes large numbers of 
pregnant patients and their fetuses. 


It is urged that' directors of training programs in. 


obstetrics order serologic screening of all members of 


i 


4 
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their team. Resident physicians should be tested im- 


mediately before or at the beginning of their rotation. 
Past history of rubella infections should.not be a substi- 
tute for documented serology. Seronegative individu- 
als should receive immunization. 

.First-visit prenatal screening for rubella immunity is 


- justified and should continue. The patient with docu- 


mented immune status can be reassured should sub- 


sequent eXpoSM re occur. 


An overview of the rubella problem is discussed in 
the references. 

Jack H. McCubbin, M.D. 

J. Sidney Smith, M. D. 


" Collom. and Cams Clinic Association 


P.O. Box 1409 
Texarkana, Texas 75501 


REFERENCES 


. Marymont, J. H., and Herrmann, K. L.: Rubella in preg- 
nancy. Review of current problems, Postgrad. Med. 56: 
‘167, 1974. 


2. Horstmann, D. M.: Rubella: still a problem for obstetri- 


cians, Contemp. Ob./Gyn. 13:67, 1979. 


Pulmonary edema in pregnant patients treated 
for hypertension 
To the Editors: 


.l read with interest the paper of Benedetti and 
Carlson, "Studiés of colloid osmotic pressure in 


' pregnancy-induced hypertension" (Am. J. OBSTET. 
- GYNECOL. 135:308, 1979). We have been unable to pass 


the JOURNAL referees’ evaluation of our own extensive 
data on this topic, perhaps because our interpretations 


differed considerably from those of Benedetti and 
Carlson. As noted in our paper on edema-protein- 


uria-hvpertension, (EPH) gestosis (AM. J. OBSTET. 
GYNECOL. 132:595, 1978), we found pregnant women 
with toxemia to have very low plasma colloid osmotic 


' pressure (COP) (35 pregnant women, COP 16.2 + 1.8 
torr). We did not find that the COP-pulmonary artery 


wedge pressure (PAW) grading was predictive of pul- . 
monary edema, since the value was sometimes —5 to 
—8 with no x-ray signs of edema. _ 

dt has long been recognized that suede fluids 
are mobilized immediately post partum, and this re- 


sults im lowering of the serum protein level. COP values 
are very low in this group (8 to 12 torr), but we found 


an occasional toxemic patient who had received normal 


saline intravenously and had marked diuresis in whom . 


previously low COP valües did not become any lower in 
the postpartum period. We assumed that this indicated 
abnormal renal involvement in these patients. , 

After using plasma expansion with albumin in more 
than 200 toxemic patients, we observed our first case of 


pulmonary edema. Five days after the patient was 


treated with intravenous albumin and while she was 


I 2 ° 
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still receiving intravenous magnesium sulfate, the 
patient developed symptoms exactly like those of preg- 
nant women given -mimetic drugs to prevent prema- 
ture labor: substernal chest pain, cough, and or- 
thopnea. I wonder if the patient in the case described 
by Drs. Benedetti and Carlson had received magne- 
sium sulfate therapy? Rather than determining the 
COP-PAW values, I predict that if chest x-ray films. 
were obtained on every pregnant woman receiving 
magnesium sulfate therapy and who complained of 


substernal pain and/or cough, abnormalities would be ` 


apparent. The x-ray findings are not those of typical 
pulmonary edema but are often, termed by the radiol- 
ogist as similar to those of the adult respirator} distress 
syndrome (ARDS). 

We are now obtaining chest x-ray films on pregnant 
patients who are experiencing mobilization of extracel- 
lular fluid because of bed rest and in postpartum pa- 
tients who are receiving magnesium sulfate therapy. I 
predict that we will find a high incidence of “pulmo- 
nary edema” in these women which is obviously of be- 
nign nature and unrelated to COP-PAW values. 

Robert C. Goodlin, M.D. 
Section of Maternal and Fetal Medicine 
Department of Obstetrics and Gynecology 
University of Nebraska Medical Center 
42nd and Dewey Avenue 
Omaha, Nebraska 68105 


Reply to Dr. Goodlin j 


To the Editors: l 
I am pleased that Dr. Goodlin has expressed interest 


in our paper. Dr. Goodlin's ideas are quite provocative - 


and controversial. Although I noted in his paper on 
EPH gestosis! a reference to low values of COP, I 
found no data in that paper on studies of the COP- 
wedge gradient in this syndrome except a general 
statement that "the pulmonary artery wedge pressure 
was high and the COP was low." My own published 
data? and those of Berkowitz and associates? have indi- 
cated that the PAW is low in pre-eclampuc patients, not 
high as Dr. Goodlin alleges. Furthermore, in the two 


cases Dr. Goodlin‘ reported in his most recent Letter to 


the Editors in the AMERICAN JOURNAL OF OBSTETRICS 
AND GYNECOLOGY, the COP-wedge gradient was nor- 


: _ mal in both instances. The data on COP in 35 patients 


t0 which he alludes :n this Letter to the Editors were 
not published in his paper on EPH gestosis and, to my 
knowledge, have not appeared in print prior to this. 


I agree with Dr. Goodlin that it has been shown that - 


postpartum patients experience mobilization of ex- 
travascular fluids. Hcwever, I am unaware of any pub- 
lished data relating tc the time course or the severity of 
the lowering of the cncotic pressure and am quite in- 
terested to note the values of 8 to 10 torr. However, I 
was unable to find substantiation of these values in the 
published literature. 


April 15, 1980 
Am. J. Obstet. Gynecol. 


I have been following with interest Dr. Goodlin’s ad- 
vocation of plasma volume expansion therapy in tox- 
emic patients and anxiously await the published results 
of his 200 hypertensive patients treated with plasma 
volume expansion therapy. Our patient who developed 
pulmonary congestion described in this study was not 
receiving magnesium sulfate therapy. 

I recognize that further studies are necessary to 
confirm the validity of the COP-PAW gradient concept. 
It has been debated in the medical literature as well as 
in the obstetric literature. Part of the problem may be 
related to the time course which is necessary for an 
altered gradient to occur before clinical symptoms de- 
velop. In the patient with pulmonary congestion de- 
scribed in my paper, I found that even though symp- 
toms had resolved, there was a persistent abnormality 
in the alveolar-arterial oxygen gradient which cor- 
rected itself in parallel with the rising oncotic pressure. 
Despite Dr. Goodlin's opinions to the contrary, I found 
no data in his letter or in previously published letters 
with which to disprove our hypothesis that the lowering 
of the COP-wedge gradient may predispose to pulmo- . 
nary problems in hypertensive patients. The use of 
roentgenography in these patients is an interesting idea 
and I await the results of Dr. Goodlin's studies. 

| Thomas J. Benedetti, M.D. 
Department of Obstetrics and. Gynecology 
University of Washington 
School of Medicine 
Seatlle, Washington 98195 
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Correction: “Rapid assessment of fetal 
pulmonary maturity 
To the Editors: 
In reviewing my publication, “Rapid assessment of 
fetal pulmonary maturity,” in the December 15, 1979, 


_ issue of the AMERICAN JOURNAL OF OBSTETRICS AND 


GYNECOLOGY, I have discovered an error in the manu- 
script which is critical to the performance of the test. 
This error occurs on page 1048 under “Materials and 
methods.” The spectrophotometric absorbance is mea- 
sured at 650 nm in a standard 1 cm (not 2 cm) light path : 


oc 
%, 

bm 
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cuvette. This determination with the standard ] cm 

setting was used in all previous papers discussing the 

use of this technique. The 2 cm setting could be used, 

but.the maturity evaluation would be halved (to 0. 075). 

In an effort to avoid confusion, we advocate the use of. 

al cm He path cuvette to assure standardization. 
William E. Copeland, Jr., M.D. 

410 West Tenth Avenue 

Department of Obstetrics and Gynecology 

The Ohio State University 

Columbus, Ohio 43210 


Amniotic fluid lipids of patients with sickle 
cell disease | -—- 
To the Editors: 


I have read with great interest the paper by Das and . 
Foster (AM. J. OBSTET. GYNECOL. 136:211, 1980) con-. 
.cerning amniotic fluid lipids in sickle cell disease. They | 
reported on the fatty acid composition of lecithin by ie 
gas chromatography and observed arachidonic acid'in: 


lecithin. 


It is my (unpublished) observation that the acetone- 
j i 
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precipitated lecithin does not contain arachidonic acid 
while acetoņe-soluble lecithin does contain this acid, 


." which is not. surfactant. Similarly, very little linoleic àcid 


is precipitated in acetone. These acids are precursors of 


| _ prostaglandins and’ are responsible for producing the 


L4 


prostaglandins and their intermediate compounds in. 


the developing fetal lung. It was also noted in the Das 
and Foster. study that the level of arachidonic acid is 
very high in lecithin in pregnant patients with sickle cell 


" disease as compared with those with normal pregnan- 
cies. It may be possible that the high content of 
- arachidonic acid is linked to respiratory distress syn- 


drome since saturated lecithin is surfactant. It is also 

clea> from the Das and Foster studies that the amniotic 

fluid of sickle cell pregnancies contains high amounts 

of phosphatidylserine and phosphatidylethanolamine. 
It would be of interest for Das and Foster to com- 

ment about their views of the precursor of prostaglan- 

dins in. human amniotic fluid, especially in lecithin. 

Eric J. Sing, Ph.D. 

eee of Obstetrics and Gynecology ` ' 

Northwestern University Medical School 

333 East: Superior Street 

Chicago, Illinois 60611 `` pO 
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.flushing or headache if alcoholic beverages are consumed 





Flagyl (metronidazole) 250 ms. 


Warning 
Metronidazole has been shown to be ‘carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) , 


Unnecessary use of the drug should be avoided. Its use. = 
should be reserved for the conditions described in the 
Indications section 

























Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, cervicitis. or 
cervical erosion. T. vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture, 
or one in whom no culture has been attempted, is an individual 
one. In any event, the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dygentery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 2 cy 
organic disease of the CNS. the first trimester of pegnancyi pim 
and a hypersensitivity to metronidazole. im 


Warnings: Flagy! should not be used in the first trimester i 
pregnancy (see Contraindications). Use with discretion during - E 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl - 
(metronidazole) is secreted in the breast milk of nursing mothers. 
It is not known whether this can be injurious to the newborn. - 
If used during lactation, an alternative method of feeding — 
be elected. xg 


Tumorigenicity Studies in Rodents. Metronidazole has shown - t i Ss 

evidence of tumorigenic activity in a number of studies involving | 

chronic. oral administration in mice and rats. "TD 
Most prominent among the effects in the mouse was ‘the at; 

promotion of pulmonary tumorigenesis. This has been observed - ete 

in all five reported studies in that species. including one study — E 

in which the animals were dosed on an intermittent schedule —  - 


kc 


(administration during every fourth week only. One of the — 
mouse studies revealed increases in the incidence of malignant — ee E 
lymphomas as well as pulmonary neoplasms associated with = 
lifetime feeding of the drug. All these effects are statistically ~ if 
significant. 

In two long-term toxicity studies in the rat there was a 
Statistically significant increase in the incidence of various neo- — 
plasms. particularly mammary tumors, among female rats on 

metronidazole over that noted in the control groups. raid 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative. ; 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- — — 
longation of prothrombin time. This possible drug interaction — 
should be considered when Flagyl is prescribed for patients on — . 
this type of anticoagulant therapy. - : ] ‘ 
Precautions: Mild leukopenia has been reported during Flagyl VA 
(metronidazole) use: total and differential leukocyte counts ate — 
recommended before and after treatment with the drug. especially — 
if a second course is necessary. Flagyl may interfere with certain "E 
chemical analyses for SGOT Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps. nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagyl promptly — 
if abnormal neurologic signs occur. Exacerbation of candidiasis — 
may occur. In amebic liver abscess. aspirate pus during metro- - 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia. vomiting, diar- — — 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue. glossitis and À 
stomatitis possibly associated with a sudden overgrowth of — — 
Candida. exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness. vertigo, incoordination. 
ataxia, convulsive seizures. peripheral neuropathy. fleeting joint 
pains, confusion, irritability, depression. weakness. insomnia. 
mild erythematous eruptions, urticaria, flushing. nasal congestion, 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis. 
a sense of pelvic pressure, dyspareunia, fever. polyuria, incon- 
tinence, decrease of libido. proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea. "TN 


ies 
Ac: ie} J 


taste of alcoholic beverages may also be modified. Fanani 
of the T-wave may be seen in ECG tracings. 


SEARLE Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. ! 


Medical Communicatilpns Department, Box 5110 
Chicago, Illinois 60 


\ 941-R2 


` 


Re 


Se 
ox 
Las 
f 
E 
) 





| 


His trichomoniasis can - 
nake her therapy useless 
. unless they both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 





The only systemic trichomonacide—In the female, trichomoniasis 

1S a multiorgan disease. Trichomonads invade the vagina, and are often 
"deeply entrenched in the endocervix, Skene’s and Bartholin's glands, 

the urethra, and the bladder. The male genitourinary tract has seven 

possible sites of infection. Only the systemic action of Flagyl can 

eliminate sequestered trichomonads from these sites: topical treat- 

ments are ineffective. 


Effective in both partners—Because it reaches infection sites via the 
bloodstream, Flagyl is the only trichomonacide that is effective in both 
men and women. And Flagylis the only available agent of its kind. 


The only effective trichomonacide for couples 


I 250-mg. tablets 


F lagy (metronidazole) , 


Please see adjacent page for brief summary of prescribing information 
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Sure as a new day will dawn, 
Peri-Colacé works with gentle, proven predictabili i 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often reeded when bowel motility 
is depressec. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable — gentle 
evacuation usually occurs within 8 to 

12 hours. It is useful ih obstetrical 
patients, as well.as in geriatrics, prê- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 
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